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INTRODUCTION. 

• -,•• - • -.• - i« ,, 

7^E inine<:a|[ bodips upon whi.cl^,,Wft have 
.hit;hcrto. Iff ^tedj ppiTefs^npsUfe^' or vital^ 
prii^cipkj propej^l^^ jTpeaHing ; , witber do they 
exhibit ^ny phenomena dependant upon inter* 
nal organization. The cryffallization affedled 
by fubftances of.; this l^iiigdom; appieiirs to be 
exceedingly different Crqm the ^jffs^^iMXi of ; 
Vol.. III. « living 



2 General Account of 

' living beiftgs::"^ fr producer no advantage to 
the individual ; and at moft fervcs only to prove 



the great harmony of nature, which marks its 
feveral productions Iwithlcooftant and inva- 
riable forms. But the organization of vege- 
table and animal beings difpofes thofe bodies 
in fuch a manner as is rcfpedlively the moft 
proper to accomplifh the two final purpofes of 
natijire; namely the fubfiftence and reproduc- 
tion of the individual.* 

It cannot be djrjjif^jh^t ycg.etables are en- 
dued with a principle of irritability, which de- 
velops in ;hpm» both fcnfatioix ^d motion: 
the motion is fo evicient in certain plants, that 
it may be produced at pleafu^-e^ as^ in the fenfi-- 
tive plant, the ftamina of the opuntia, &c. The 
plants which follow the courfe of the fun : thofe 
which in hot-houfes incline towards the aper- 
tures that admit the light; other plants which 
contradtlethd/ihut; up by the pundture of an in- 
fecS: J thofe whofe roots turn out of their direcft. 
of bf iginal corfi-fe ■ Co pihjngc thenifelvcar Intij a 
ftvb(iribkr"ftiT;ior^ l*Wdr-i-fiave h6t thefc a tfc- 
gnrc 6P«rtfii?dh bT'tbucWWifch may be ddhi- 
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par^d to the fenfibilky of aaimals ? The dif. 
fef^nce of the ftcretions m variouft organs^^ 
Aippofts a difference in the irritability of each 
rifptetivt pift. 

The rcprodu<flion of vegetabfes is effcdled 
in the fame manner ait that of animals; and 
modem botanifts have fopported the coxnpaw 
fiioft between thefef two fum^ions in the moft 
happy and c0ii^lufiyt^ manner. 

Vegetablcts a^ nouridiied' with air in the 
fetne manntEfr tts' ittfetfli. This aljrmcmr i:l evqn 
of rndifpeAfebfe neteflity, for withoui! it thte 
platit at laft petifhe^ ; though the air which 
this o!rde# of brings requires, is neither of th^ 
iame purity nor of the fame kind. f 

The gl^« diflfercnce which exifts betweeii 
1f«getable!s and aniitials is^ that the latter iii gc. 
n^al ar^ capable (^conveying themfelves froni 
place to'pkte^ in fearch of nouriihment; 
Wh^Mas vegeftfbleis^ being fixed in the lame 
pliitt, ard ofcdiged to take up in thdir owq vi^ 
iinity all fach miitten ai ate capable of qgu« 
rifhing th«m : and natiure has provided tbeni 
wi#h Xtz^tt, 10 extradl fronfi the attnofpherc the 
i\t i^nd wafer ^ which they have need ; while 
iheir roota extend to » didaiKre in £he earth, to 
tifke firm Md» as wi^l as to veoeivt other nu- 
fiitivt princ»pl4»s. 

Ba If 
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' If we attend more tninutely to. the chara^ei; 
pf animals, w.e Ihall perceivethat nature dc- 
fcend^ >b]r imperceptible .degrees from animals 
of the moft complicated organization to vege-. 
tables; and we;fhall/iind it difficult to deter- 
tnine^where one kingdom. terminates^ and the 
other begins. Chemical ^naly lis is capable of 
marking the limits between thefe kingdoms in 
an imperfccS manner^ For .a long time it was; 
pret^ided.thitf amimail fubf\ances poiTeiTed the 
c^ccljulivr property/of affording ammoniac^- or 
the volatile alkali;, but it is - at; prefent well 
known itibat certain {)lants likewife afford it. 
Wc may? in ftriftnefs j confider a v^etable, as si 
being that participates in the laws of animal life^i^ 
but in alefs degree than the:ai)imal itfelt; ; 

lihe difference which has. been ej[labli(he4 
between the vegetable and the mineral kingr 
^oms^ is much niore ftriking. We may con- 
fkbei this lad as a mafs deprived of organiza-^ 
tion, and^lnioftjn an elementary ftate j receiv- 
ing no mddifications or changes but by the; 
impreilion .of external objecfl^; capable of ca-: 
tering into coimbihations; of changing its. na« 
tare; arid of rc-^ppearing> or being reproduced 
with rcs; original properties, at the pleafure of 
the chenuft. :3Cbe other kingdom, on the con^ 
trary, being endued with a particular life,vhich 
^I ^ i inceflantly 
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inceflantly modifies the imprdliqn.pC external 
objedbj decompofing them^sind changing their 
nature^ exfafbtts to us a feries of functions re** 
^ular throughoutj and almoft all of them inex,. 
plicable; and when the chemift. has fuccecded 
in depriving thefe bodies of their organization^ 
and fepanatingthfir^ principles J he finds it be* 
yond bis power to reproduce it by any re*union 
of the fame principles. 

In the mineral kingdom^ we are juflified in 
referring all the phenomena to the adlion of ex-^ 
ternal bodies; and forces purely phy fical^ or the 
fimple laws of affinity, afford dedudtions fufli- 
cient to account for all its metamorphofes. In 
the vegetable kingdom, on the contrary, we 
are compelled to acknowledge an Internal force 
^hich performs eyery thing, governs all the 
proceffes^ and fubjefts to its defigns thofe 
agents which have an abfblute empire over the 
mineral kingdom. 

The mineral poirefTes no evident life, no pe- 
riod which may be conlidered as the term of its 
perfe<5tion ; becaufe its various flates are always 
relative to the purpofes to which we intend to 
apply it. It does not appear either to grow or 
to be reproduced : at moft it changes its forrn, 
but never by any internal determination; this 
ia always the merephyfical efFed of the adion 
of external obje(5ls. In thofe cafes wherein the 

mineral 



tnineral exhibits marks of increafe w vegeta-^ 
tioni it is by the fucceffivt apfJ^ication of fiim^ 
lar material worn and tr^fj^oridd hy thr wa- 
ters. Inthefe apparent Vegetations va^i'peu 
ccive neither elaboration -vi6t (feftgli : th[« li^ 
bf affinities^ ever prefides in (hefe arraflgen(i«iiti ; 
and thi^ laV is (he law of: bodies void of life. 
' It is hot therefore fiirpriflng thati the ixke- 
rhical analyfis fhould have made }e(s progrefs 
in the vegetable than .in the mineral king- 
d'6m^ for it betfomea more difficult in propor. 
tidn as the fundions are eempHcated ; amd ift 
the vegetable kingcfom the con ft ituent parts 
^re more ndiiierous^ at th^ fame tim^ that they 
are Jefs calily diffihguilhed by charaderiftic 
properties ; and the methods of ans^yiis hi* 
therto employed are all imperfefi ; not to 
mention that the proceedings of chemifts have 
likewift been condufted upon an crronepus 
principle. •'• 

All plants have hitherto b^ea analyfed cither 
by fire or by menftruums. The firft of thcfip 
methods is very uncertain; for the ^ion oi 
lire decompofcs combined bodies^ alters their 
principles, forms new bodies by the combina* 
tion of thefe feparate elements^ an4 extrads 
nearly the fame principles from very different 
fi^bftances* Lorfg experience haslhewn the ira* 

perft^^A 
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pdfefticm of this method* MciTrs. Dodm» 
BicMiltlelmj Toorn^fore, and Boulduc, havedif-^^ 
titled more than fourteen hundred plan€i ^ 4tfid 
it was from the refolts of fb extetiftte a nt^otA: 
that Homberg deduced fufficiene neafons fa^ 
conclude that this method is erroneous* Asr * 
proof of his ifffertion^ he quotes the anaty£i of 
cabbage and bemloc^ which afforded the ianMt* 
principles by diftilUtion, 

The method by nnpenftmums is fomewhat 
more accniate, becMfe it does not change tlie 
natwe of the produ&s: it has been even ci 
greater advantage to medicine^ by affdrding: 
methods of feparating the n^edkinal ptiticiple 
£rom certain Vegetables. It has alfo iafFord«it 
its affiftance to extra(% other pnnciples in all 
their purity^ which are ufeful in the arts^ o^r for 
the parpofes of life; and it has given us more 
inflrudition concerning the nature of vegetable 
principles. But we cannot confine ourfelves to 
this fingle method in the analyfis of plants ; and 
a confiderable (hare of genius is required in 
the cbemift, to vary his procefs according to 
the nature of the vegetable, and the character 
of the principle he is defirous of extracting. 

A rqjroach of confiderable weight may be 

urged againfl: moft of the cheinifts who have 

written upon the vegetable analyfiis: it is^ that 

I they 
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they have followed no)Ordcr in their prbcetd- 
ings^ iior attended to any regular diilrib^itieU' 
of the fads. They have-confihed themfclvts to 
indicate proceflcs for extradliog fuch or fwh 
fUbftance^j without connedting the whole with 
any fyltem founded either on the methods of 
operating, on the nature of the produ<5l3i or on 
the proceedings followed by nature in its own. 
operations. I confefs that^ if a difquifiti.on on 
the vegetable analyfis were to be confined, to 
the proceflcs neceflary to be known in extra<3^- 
ing the fcveral fubftances, the fyftem of order 
and of method which I propofe would be ufe- 
lefs ; but if it be an.objed: to know the opera^ 
tipn of nature, and to furvey the vegetable 
jkingdom like a philofopher, a naturalift, and a 
chcmift, it is neceflary to infped: the operations 
of nature herfelf among vegetables, and to fol-; 
low as much as pofllble a plan which (hall ren- 
der us acquainted with the plant under all 
thefe points of view : that which I have adopted 
appears to me to anfwer that purpofe. 
. We (hall begin by exhibiting a curfory ac* 
count of the vegetable ftrudture, in order that 
we may become better acquainted .with the 
connection between its organization and the 
principles which we fhall extrad:. 
. In fhe .ftcond placQ we fhall atfend to th^ 

develop- 
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development and increafe of the vegetable* 
With this intention we Ihall fhew the /various 
principles which fcrve for its nourifhment; 
and we fliall follow their alterations in the ve- 
getable oeconomy as much as we are enabled to 
do- We Ihall therefore of confequence examine 
the influence of the air, the foil, the light, &c. ^ 

In the third place we Ihall examine the rc- 
fults of the work of organization upon elemen- 
tary fubftances; and for that purpofe we fhall 
teach the method of diftinguiihing the feveral 
conftituent principles of vegetables; taking 
care to proceed in this examination according 
to that method which nature herfelf points out«t 

Thus we Ihall begin with the analyfis of fucji 
produdls as we can extr^dl without deflroying 
the organization of the plant, and which are 
exhibited in a naked (late by that organization: 
fuch as the mucilage, the gums, the oils, the 
refins, the gum refins, &c. We Ihall in the 
next place analyfe fuch principles as cannot be 
colledled but by deftroying the organization of 
the plant; fuch as the fecula, the glutinous 
part, the fugar, the acids, the alkalis, the neu- 
tral falts, the colouring principles, the extrac- 
tive matter, iron, gold, manganefe, fulphur,&c^ 

We (hall likewife attend to the prolific hu- 
mours of vegetables ; that is to fay, the exami- 
. nation 
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Mition offuch fubftancc&^as, though ncccflkpf> 
to life, are urged outwards to anfvvcr certairt 
funflions : the pollen and ; honey arc of this 
kind. 

• We fhall afterwards examine the humours: 
which evaporate and-^cape by tranfpiration $ 
fuch as oxigenous gas, the aqueous principle,^ 
the aroma, or odorant principle, &c. 

And in the lafl place we {hall ihew the altera 
ations to whicth vegetables are fubjedted after 
death. In order to proceed with regularity 
in a queftion of fuch great importaxicei we fhall 
fucceiRvely examine the adlion of heat, of the 
air, and of water, upon the vegetable; whether 
they a(9: feparately or together. This proceed, 
ing will render us acquainted with all the pbe^ 
nomena exhibit^ by vegetables In their de« 
compofition, - 
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SECTION !• 



Concercfing the Stnjdturc of Vegetables, 



EVERY vegetable exhibits in its ftruc* 
ture. r. A fibrous atnd hard mechanifm^ 
which fupports all the other organs^ determines 
the dircx^on^ and gives the proper folidity Co 
the fevcral plants and their parts. 2. A cellu* 
kr tiffiie, which accompanies all the veflels^ 
envelopi all the fibres^ contorts itfelf in a thou* 
Iknd ways^ and every where forms coverif^f 
and a net-work which conned all the parts, 
and eflablifh an admirable communication be-» 
tween thenu We fhall defcribe the feveral 
parts of plants in a very concife manner^ and 
fhall confine ourfelves to the expilanation and 
defcriptioB; of fuch organs as muft neceflarily 
be known with accuracy, before ^re can pro« 
c^d to tli^ anMyiss. of plants. 

ART!. 
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ARTICLE I. 

Concerning the Bark. 

The bark is the external covering of plants : 
its prolongations or extenfions cover all the 
parts which compofe the vegetable. We may 
' diftinguifh three particular tunics, which may- 
be feparately detached and obferved ; the epi- 
dermis, the cellular tiflue, and the cortical 
coatings. 

!• The epidermis is a thin membrane, 
formed of fibres that crofs each other in every 
dircdlion : its texture is fometimes fo thin, that 
the diredion of its fibres may be feen by hold- 
ing it againft the light* This membrane is 
eafily detached from the bark when the plant 
is in a vigorous flate ; and when it is dried the 
fi^paration may be efFedled by fleeping it in 
water. When the epidermis of a plant is de- 
ftroyed, it grows again ; but is then more 
ftrongly adherent to the reft of the. bark, fo as 
to form a kind of cicatrice. 

This epidermis appears to be intended by 
nature to modify the imprcflions of external 
objeds upon the vegetable ; tofurnifh a great 
number of pores> which^traiifrnit or throw oiF 

' the 
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th^ excretory pfodudls of yegetajibn-j to pro^r 
tcft the laft or extreme ramification of the 
aerial/or aqueous vdlftls, which extradl out of 
the air fuch fluids as are neceflary for the in- 
cr«ife of the vegetable; and to cover the cel- 
lular organ^ which contains the principal y«et 
felsj and thofe glands in which the feveral fluids 
arc digefted and elaborated • 

U. The cellular coating forms the fecojn4 
part of the bark. Its texture cpnfifts^of ye-, 
fides and utricles^ fo very numerous.^ and fq 
ck>fc together, as to form a continued coating. 
It is among thefe glands that the work of di-. 
geftion appears to be performed ; and the pro-, 
duA of this elaboration is afterward:; conveye4 
through the whole vegetable, by veflels, propa. 
eated. through all its parts and comipuniQa>- 
tions; even with the medullary fubftance or 
pith> by conduits tt)at pafs through the body 
of the tree, crofling the ligneous (Ir^ta. In this- 
pet- work it is that the colouring matter of vc-t 
getables is developed : the light which pene- 
trates the epidermis concurs in enlivening the 
cokmr: here likewife it is that. oils and reflns 
are formed,^ by the decompofition of water and 
the carbonic acid i and laftly it is from this re- 
ticular fubftance that thofe various prgdudls 
of the organization a,re thrown o^or excluded j^; 

which 
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which may be confidered sis the fffices'^f thid 
vegetable digeftion» 

3* The coatings which lie between^the ex^ 
tertial covering and the wood or body of the 
vegetable, and may be called the cortical coau 
ings^ are formed of laminae which themfelvet 
confiftof the re-union of the common/ propefi 
and air-\reirels of the plant. The veflfeU are 
not extended length wife along the ftem, but 
are curved in various direftions, and loavt 
openings or mefhcs between them, which ari 
filled by the fcellular matter itfelf. Nothing 
more is ncceflary to fhew the organization, 
than to macerate thefe coatings in water, which 
dcftroys the cellular fubftances, and leaves the 
net- work uncovered.* The cortical coverings 
are eafily detached from each others and it i| 
from their groft refemblance to the leaves of isi 
book, that they have been called liber. In pro- 
portion as thefe coatings approach the ligneous 
body, they become hard ; and at length form 
the external fofter part of the wood, Which 
workmen call the fap. ^ 

The bark is the moft effential part of the ve- 
getable, by meahs of which the principalfiinc- 

* This is moft particularly {een in the arhre a ienieUe^ 
when the plant has been macerated in water. 

tions 
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tioos of IHe, /fuc& as nutrition/' digeftidnj the 
fecrietibns, &!c; aa*e performed. All plants, and 
{nrtlculia-l^ thofc vrhich are hollow within, an4 
^irtiofe produi&s are totally changed by covering 
them, with a. different bark, prove evidently 
that the digeftive force eminently refid^ in this 
ps|rt» The tigneeus part is fo far from being 
elfcikiaU that mafij plants are without it, fuch 
IKI the gramineous and the arundinaceous, and 
all pkams that are hollow within^ GralTes; pro^ 
pcrlf fpeaking, have only the cortical pam 
Wie ofcen fee plants internally rotten, but kefg 
m-vigoul: bf ttie good ftate of their bark. 
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ARTICLE ir. 



»: ;CdQcerning the Ligneous Texture. 

Beneath the baj;k there is a, fplid fubflance, 
which forms the trunk of trees, and appears to 
be ufually cooipofed of concentric layers* The 
interior coatings or rings are harder than the 
exteridr; the^ are older, and of a more firm 
an* clofe gkiii. The hardeft of thefe form thd 
#66d, pi-operly fo eaUed; while the ifofter ex- 
tdrnafJ rings' cdrift it lite the fap; We may con- 
iTd JS^ wood il9 being formed of fitrete; mere ot 
fcfi Ibn^tudiiikH cbnne£)!ed cogechep by fe celi 
* -^ >*' lular 
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lUla^ tiflue, interfperfed ^wilhjlvfficles? cotn^ 
fipunicating with each other r which cKminilh 
gradually towards the centre^ whei;c they: fiwrm 
tht pith. The pith is found oaiyiift young 
ijranChes or plants^ and difappcars in* plants of 
a. certain age. . : .; :, r . i 

' The vefictilar tiflue bears a great i analogy 
with the glandular and lymphatic veflflsioflfetc 
human body: in both» the conformation iund 
ufes are the fame.. In the early age pf;plaiita 
stnd animals^ the organs have a coniidorableitXr 
panfion, becaufe the increafe of^the individual 
is very rapid jlt that period. But^ a^agea<i-- 
vances, the veflels become obliterated in both 
kingdoms; and.it is obferved thajt, in the white 
woods and fungi which abound with the vefi- 
cular fubftance, the growth* is:alfQfvery rapid. 

ART I C L E III. 

«. ■ ■ ■ - 

Concerning the Veflels. 

The various humours of vegetables arc con- 
tained in certain apprppriated veflels, in which 
they enjoy a degree of motion that has beca 
compared to the circulation in animals. It dif-» 
fers from it. however ; becaufe thefe humaum 
gre not continually kept in oquilibrio in the 

veflels 
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veflels .by an inherent force^ but receive in a 
more evident manner the impreftion of exter- 
nal agents. Light and heat we the two .great 
caufes which determine and modify the n)otion 
of the fluids, and vegetables. Thefe agents 
caufe the fap to rife into the various parts, 
where it is elaborated in ^ matmer correfpondent 
ta the funftipijis of each ; but it is not obferved 
that.it returns,; :fo that the acceflion or flux of 
thihumpurs,i{Ti. vegetables i$ proved, but the 
rejBkjx do;es fi|c^ appear to be .perceptible* . 

, Three Jfe;iB/)/Sr.pf. veflels may. be difl;inguifhed 
iiX vegetables i^j:bc cpmrnpn^^Qr^jTap veflel$; the 
prpper veflle.|$;.and,j;he air YefTelSj.or tracheae. 
1^ The fap. veflels convey the fap, or gene-* 
ral Kurppur, frpm,whjch all the others are de^ 
rived>. This liquor, may be compared to the 
hiqcfd in. animals. Thefe veflels are refervoirs 
from which the feyeral organs extra £1 the dif- 
ferent juices, and. elaborate them in a propex* 



\ 



manner. 



The fap veflels chiefly occupy the middle of 
planjts and trees. . They rife perp.endicularly, 
though with deflexions fideways,. fo as to com- , 
inunicate with all the parts of the yegetable* 
They convey the fap into the utfiic^cs,; whence 
itris taken by the proper veflTels, io order that it 
may be duly claboraxed.. 

2. Each" organ is likewife provided with 
Vol. III. C peculiar 
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peculiar veflels, to feparate the various jurces, 
iiid to preferve them, \(rithout fuffering them 
16 niix v^ith the general mafs of humours, 
''f hu$ it is thjit we find in the fime vegetable, 
'irtd frequently in the fame organ, juices of dif- 
ferent natures, ^nd^reatly differing in colour 
and confiflfciTce. 

* The veffefs, whether common (re pi-oper, are 
retained in their feverat direftiorts by the Hgne- 
bus fibre's ; they are every where furroundid By 
the cellular tiflflie; they open, itnd ^ouf tfreir 
fluids into theglands,. into the Ccnttlaftiffue,and 
mt6 the utrieIes,t^o*anfwer the various fun<5lions. 

The utncifesr dre fltia^tvclTels or repofi^^ 
'which C;on tain thepitfi, and frequently the co- 
Touring matter. They forma kind ofrepofitory 
"in which the hutritivejuic^ bf the phntisprr- 

r 

fenced, and whence it istakdrt on occafion ; in 
the fame manner as the colfedlion^ rharrow 

a 

IS formed in (he internal part of the bones, 
whence it is afterwards extra(5lcd when the ani- 
mal is not fufRcicntly fupplicd with nutriment. 
3. The trachesse, or aif-veltels, appear to be 
the organs of refpiratiori, or rather thofe which 
receive the air, and fecilitate its abforption and 
decompofltion. They ar^ called tracheae on 
account of the refcmblancfe which is thought 
to cxift between them -and the refpiratory or- 

1 gan* 



gans of infcfts. In order to obfcrve them, a 
branch of a tree is taken fufficiently young to 
break off ftiort : after having cleared away the 
bark without touching the wood, the bough is 
broken by drawing the two extremities in op- 
poHte directions ^ the tracheae are then feen in 
the form of fmall corkfcrews, or veflels turned 
in a fpiral direction. It is generally fuppofed 
that the large pores which are perceived in the 
tnuifvorfe fcc^on of a plant, viewed in a mi« 
CDoicope arc xnerdiy aix^vclTeU. It often haps- 
peni that the f^ is extra vftfated in the cavity 
of xkk tradie;^ % and they api:Meiu: iacapable of 
firnring any oi^ner pufpo&s than that of coiivey^ 
ing the air» M kaft Sof fpme tinie^ milefs » 
dmce take place iii the life ^f the pUnt. 

A R T I C L E IV. 

Concerning the Glands. 

Small procuberanoes are obferved upon va*- 

tious pants of vc^tahlcs. Thefe a^rc gi^dul^f 

i^)odits, whole fiofm is prodigioufly variod. It 

is moDS particularly upon this varifttioA of fofni 

that N|[r. Guettard has grounded his ibycn fpc* 

cics. They are alrooft always filled witl^ a hu^ 

fnouf^ wiiofe colour ajnd nattace are fingulanljr 

trwried.^ 

Ca SEC- 
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SECTION II. 

- ,-. . . .■ ■ •..•■.- 

. • • . < . 

Concerning the Nutritive principles of Vc- 
. .. getables. . 

* t a 

' • * 

IF plants were to. perform no other adl than 
that of pumping the nutritive principles 
they contain out of the earthy af they did nop 
peffefs the ! faculty of digefting, aflimilatirig 
them, and foi'mlhg different produds, according 
• ta their' naturci and the diverfity of their -organs; 
it would-fpllow^asaconfequence, thatweought 
to find in the earth all thofe principles which 
analyfis exhibits to us in vegetables : a conclu* 
fion which isconcradi(5led by the fa<5ls; for we 
Ihall hereafter prove, that theprodudtion of ve- 
getable, earth is an effeft of the organization of 
|>lancs, and that it owes its formation to them 
Inflead of communicating principles ready 
fdrmcd' ta^hofe individuals. If it were true that 
plants did nothing but extxad: their component 
par-ts out of the earth, thoic plants which grow 
()n the; fame foil would poiTefs the fame prin- 
ciples,or at icaft the analogy between them would 
- - - - •• be 
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'.be very great; whereas w^ find plants of very 
. different virtues and flavours grow and flouriih 
befide each other, Jn addition to this we may 
. obferve, that fuch plants as are raifed m pure 
water — the fat plants, which grow without be- 
ing fixed to the earth, provided ^hey are placed 
in a moifl atmofphere — :the clafs .of paralitical 
plantS;, which do not partake of the properties 
of thofe which ferve to fupport them — prove 
that a vegetable does not derive its juices fVom 
the earth, on account of its being earth; but 
^ that it pofTefTes an internal alterative and aifi- 
- milating power, which appropriates to each in- 
dividual the aliment which is fuitable to it, at 
the fame time that it difpofes and combines 
that aliment to form certain peculiar principles, 
, This digeftive virtue will appear tg be aftonilh- 
ingly perfcfi, when it is coniidered that the 
luitriment common to all vegetables is very 
little varied, fmce we know only of the water and 
air; andconfequcntly that it polfelfes the power 
of forming very different produdts with tbefe 
two (imple principles* But from this circum* 
. dance, that the nutritive principles of plants arc 
.very fimple, it muft be prefumed that, in the 
various refults of digeftion,or( which is the fame 
thing) in the vegetable folids and fluids, there 
..niud be the greateft analogy; and tha{ t^^e dif« 

fercnccs 
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fererices arfe <J*ducibic froth the pr6portidn of 
the principleis, nhd thiir tt\bit tir left fcrfeft 
combination, riathfcr thih fhdhi thfeir varifety. 
Vttih this intention \^e ttkW carefully obftrVc 
the traniitioh from 6ft'e prihciple to ahothet; 
and fli'all explain tht art of reducing thete all 
to certaih elementary or primitive fubttancei, 
fuch as the fibrous matter, mucilage, &c. 



ARTICLE L 

Oofriternrng Water, as a Nutritive Principle df 

Plants. 

Every one knows that a jplarit cannot vege- 
tate without the afliftance of water: but it is 
hot To generally known that this is the only ali- 
ment which th'c root draws from the earth ; and 
that a plant can live, and propagate itfelf,with- 
outany other afliftance than the contaft of Wa- 
ter and air. It iappears to me, nevertheleft, 
that the following experiments remove every 
'doubt oh the fubjecft : — Van Helmont planted 
a willow, weighing fifty pounds, in a certafn 
'quantity of earth covered with flieet lead : he 
'watered it for five years with diftilled water; 
arid at the erici of thiat time the tree weighed one 

hundred 
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hundred and fixty-nme pouijKiisi three punC'Cs^ 
and the caxlb in \rhich it had vegetated wa$ 
foumd to have Offered a iofs of no more th^n 
three ounces. &>yk repeated the fame icxp^- 
rJinent upon a plants which at the end of tw^ 
years ^weighed fourteen pounds <nore« witiK>ujt 
the earth in which it had vegetated havipg lo(^ 
any percq)tible portion of its weighs. 

Mefirs. Duhamel and Bonnett fupported 
plants with mofs^ and fed them with jtnere wa^ 
tcr s Aty ob£ervGd that the vegetation was of the 
moft vigorous kind ; and the naturalift of Q^^ 
wvz obferveis^ that the flowers were more odo^ 
riferous^ and the fruit of a higher flavour# 
Care was taken to change the fupports befori; 
they could fufier any alteration. Mr. Xillot 
haa likewife raifed plants^ mcM-e efpecially of 
the gramineous kind^ in a limilar manner ; 
with this difTerence only, that his fupportt^ 
were pounded glals^ or quartz in powder* 
Hales has obferved that a plant which weighed 
three pounds gained three ounces after a heavy 
dew. Do we not every day obfervc hyacinths 
and other bulbous plants^ as well as gramineous 
pkntSj raifed in faucers or bottles containing 
mere water ? 

All plants do not demand the fame quan- 
tity of water ; and nature teas vaped the organs 

of 
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of thefeveral iiidividuals conformably to the 
neceffity of their b^irtg fupplied with this food. 
Plarfts which tranfpire little, fuchas the moffcs 
and the lichens, have no need of a confiderable 
quantity 6f this fluid-; and accordingly they arc 
fiired iipon* dry rocks, and have fcarcdy any 
foots: but plants \v'hich require a- larger quan- 
tity have roots which extend to a great dif< 
tance, arid abforb humidity throughout their 
whble furface, 

• The leaves of plants have likcwife the pro- 
perty of^abforbing water, and of extraftingfrom 
the atmoTphere the fame princi^jle which the 
root draws from the earth. But plants which live 
in the water, and as it were fwini in the element 
which ferves them for food, have no need of 
roots; they receive the flu id at all their pores: and 
we accordingly find that the fucus,thculva,&c, 
have no roots Nvhatever. The purer the Wafer, 
the more falutary it is to plants. Mr. Duhamel 
has drawn thisconfcquence from a feries of well, 
made experiments, by which he has proved tJi'at 
water impregnated with falts is fatal to vegeta- 
tion. Hales caufed them to abforb various 
fluids, by making incifions in their roofs, and 
plunging them in fpirits of wine, mercury; and 
various fatine folutions; but he was convinced 
th^t thefc were allpoifons to the vegetables, 

Pcfides, 
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Bclides, 'if thefe falts were favourable to the 

r 

plants, tftcy would be again found in the indi- 
vidual which had been watered with a folutioix 
of them; whereas Meflrs. Thouvenel and Cor- 
nette have proved that thefe falts do not pafs 
into the vegetable. We muft neverthelefs ex- 
cept the marine plants, becaufe the fea fait of 
which they have need isdecompofed in them, 
and produces a prihciple'which* appears neceCi 
fary to their exiftence,- fince they languifh with* 
out it. 

Though it is proved that pure water is more 
pMToper for vegetation than water charged with 
falts, it muft not on that account be concluded 
that water cannot be difpofed in a more fa- 
vourable manner to the development of vege- 
tables, by charging it with the remains of vege- 
table and animal decompofition. If, for ex- 
ample, the wat6r be loaded with principles dif- 
cngaged by fermentation or putrefa«flion, the 
plant then receivesjuices already affimilated to 
its nature; and thefe prepared aliments muft 
haften its growth. Independent of thofe juices 
already formed, the nitrogene gas, which con- 
ftitBtes one of the nutritive principles of plants, 
and is abundantly afforded by the alteration of 
vegetables and animals, muft facilitate their 
development. A plant fupported by the re- 
mains of vegetables and animals, is in the fame 

iituation 
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fituation as zn animal fed Ofi imik only ; its 
organs have lefs diflficulty in ebboraring this 
drink^ than that which has nat y«t been ani^ 
xnalized* 

The dung which is mixed with eairthfS^ and 
dccompofed^ not only affords the alimentary 
principles we have fpoken of^ but likewife fa-> 
vours the growth of the plant by that conllajnt 
and fteady heat which its ulterior decompoiii^ 
tion produces. Thus it is that Fabroni af*^ 
firms his having obferved the development of 
leaves and ilowers in that part of a tree only 
which was in the vicinity of a he;^ of dung« 



ARTICLE II. 

Concerning Earthy and its Influence in Vege- 
tation* 

Although it be well proved that pure water 
is fufEcient for the fupport of plants, we muft 
not cohiider the earth as of no ufe. Its utility 
refembles that of the placenta, which of itfelf 
affords no fupport to the life of the infant, but 
which prepares and difpofes the blood of the 
mother to become a fuitable ii^urifhment: or 
itrefemblesj and has a iimilar utility with> the 

various 
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vftrioiis rtfcftoirs which liaturc has plactd in 
the body of man, to prefcrvc the fcvcral hu- 
itiours, and emit them upon occafion, Tht 
earth imbibes and retains water : it is the re* 
fervoir dcftined by nature to prderve the <^e- 
mentary juice which the plant condmiaHy re- 
quired ; ahd to furniih that fluid in proportion 
to its wants, without expofitig it to the equafly 
fatal alternatives of being either inundated or 
dlritd up* 

We eveti fee that, in the young plant or em« 
bryo, nature has not chofen to entruft the Ia« 
bour of digeftion to the ftill feeble gcrmen. 
The tttd is formed of a parenchyma, which 
imbibes water, elaborates it, and does not tranf- 
mit it to the germen^xmtil it is reduced into 
juice or humour. By infenfible gradations this 
feed is dcftroyed ; and the plant, become fiif- 
ficiently ftrong, performs the work of digeftion 
without affiilance. In the fame manner it is 
that we perceive the foetus fupported in the 
womb of its mother by the humours of the 
mother herfelf ; but, when it has feen the lights 
it receives for nourifliment a fluid lefs anima-- 
liied, its organs are gradually flrengthenea, 
and at lengt?h become capable <^ digefting a 
ftronger and lefs aflimilated nourishment. 

Bit on this very account, that the earfli it 

deftined 
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deftined to tranfmit to the. plant that water 
which is to fupport it, the^nature of the foil 
.cannot be a matter of indifference, but mud 
be varied accordingly as the plant requires a 
.more or lefs confiderable quantity of water, 
^accordingly as it demands more or Jefs in a 
.given tinie, and accordingly as its roots extend 
.to a greater or lefs diftance. It may therefore 
be immediately perceived that every kind* of 
earth is not fuitable for every plant, and con- 
fequently that a flip cannot be grafted indif- 
ferently upon every fpecies, 

A proper foil is ,that-r-i. Which affords a 

I fufficiently firm fupport to prevent the plant 

from being fhaken. 2. Which permits the 

roots to extend themfelves to a diflance with 

,cafe. 3. Which becomes impregnated with 

humidity, and retains the water fufficiently that 

the plant may not be without it when wanted. 

To anfwer thefe feveral conditions, it is necef- 

fary to make a proper mixture of the primitive 

eartljs, for none of them in particular poffeffes 

them. Siliceous and calcareous earths may be 

confidered as hot and drying, the argillaceous 

as moift and cold, and the magnefianaspoffefling 

^ intermediate properties. Each in particular has 

its faults, which render it unfit for culture: clay 

. uibforbs watery but does not communicate it: 

calca- 
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calcareous earth receives and gives it too quick- 
ly : but the properties of thefe earths arc fo hap. 
pily oppofed, that they correift each other by 
mixture.: Accordingly we find that, by adding 
lime to ^iii'* argillaceous earth, . this laft is di« 
vided ; and the drying property of the lime is 
mitigated, at tht fanic time that the ftiffnefs^of v 
the clay is diminilhed.. 'On thefe accountis it 
is that a (ingle earth cannot conftitpte manure; 
and that the character of the earth* intended to 
be meliorated ought to be ftudied, before, the 
chmce of an^y addition isdecidcd on. Mr. TiU 
let has proved that the beft .proportions of ^ 
fertile earth for corn, are three-eightjia ojfx;lay, 
two-eighths of fand, and three-eighths of the 
fragments of h^rd ftone. 

The ad vantage of labour confifts ia dividing 
the earth, aerating it, deftrdying ufelcfs 0% no-x- 
ious plants, and. con verting them in:to!ma.nuj?e, 
by* facilitating their decompQfitio^;.^."^. 

' Before we had a,cquired a knowledge of: the 
conftituent principles of water, it was impoffi- 
ble to explain, or even to conceive, the growth 
bf plants by this lingle aliment. In faft, if the 
water were an element, or. indecqmpofableprin- 
ciple, it, would afford nothing.but water in en*- 
tering into the nutrition of the plant, and th? 
vegetable would of courfe exhibit that fluid 

only: 
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only : but when we confider water a$ farmed 
by the combinatioa of the oxigenous ^xA hydro « 
genoua gafes/ it is ea&ly uoderilood that this 
ccMn(M)uiid is reduced to its principles ; and th^t 
the hydrogenous gas becomes a prinnQ^Ie of the 
vegetable^ while the oxigene is thrown off by 
the vital forces. Accordingly we fee the vege«* 
table almoA entirely formed of hydrogene. 
Oils, reiins^ and mucilage, conlift of fcarcely 
My thing but this fubftance ; and we pi^r^eive 
the Qxigenous gas efcape by the pores, where thr 
adion of light caufes its diJfenf^^^aieoit. This 
decempofitioa of water is proved not only ixi 
vegetable, but likewife in animal bodies. Ron^ 
delet {Uh.de Pifi. lib. i. cap. 12.) cites a great 
number of examples of marine animals which 
cannot fubfill but by means of water, by the 
very conflitutioa of their organs. He affirms 
that he k^, during three years, a fi(b in a vef- 
fel conflantly maintained full of very pure wa*. 
ter: it grew to fuch a fize, that at the end of 
that time the vefiiid could no longer contain it. 
He relates this as a very common fadt. We 
likewife obferve the red fifhes, which are kept 
in g^s vefiels, are nourifhed, and grow, with«- 
<iut any other affiflance than that of the water 
properly renewed. 

ARTI- 
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A R T I C L E Hi. 

• f 

1 « 

Concerning Nitragehous Gas, as a Nutritive 

Principle of Plants. 



*: 



Vcgetabits cannot live without air; but the 
air they require is not the fame as is appropri- 
ated to man. Drs. Prieftley, Ingenhoufo, and 
Mr. Senebicr, have proved that it is the^nitro-^ 
gentnis gas which more particularly ferves them 
-for alimfetit. Hence it arifes that vegetation is 
more vi'^rbus when a greater qustntity of ^heft 
bodies whifch afford this gas by their decompo^ 
fition are prefenred to the plant j thefe are, ani- 
mals or vegetables in a ftate of putrefeftlon. 
Ai the bads of nitrogendus gas is unknown to 
us, it is diffieuft to conceive what may be it% 
tfffcift upon the vegetable ceconomy, and we 
cannot follow it after its introduction into tite 
vegetable. We do ftot find it a^in until the 
decompofltion of the vegetable itfelf, when it 
reappears in the gafcous form. 

'• • • . ' 

ARTICLE IV. 

Concerning the Carbonic Acid, as a Nutritive 

Principle of Vegetables. 

The carbonic acid which is difperfed in the 

atmo- 
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atmofphere^ or in watcrs^may likcwife be con- 
fidered as an aliment of plants ; for fhefe bodies 
poflefs the power of abforbing anddccompqling 
it when its quantity is fmall. The bafe of this 
acid even feems to contribute to the formation 
of. vegetable fibres : for 1 have obfcr^ed that 
this acid predominates in tljie fungus, and ott^er 
fubterrahcous plants. But by qaufing thefe vf> 
\ getahles, together with the body upon which 
they are fixed> to pafs by impcrceptibjje gf^dfi- 
tions from analmoft abfolute darknefs into the 
light^jthe acid very nearly difappeajje^.; theye^ 
gCMbl^ fibres, being proportionaUyJn.creftftd, 
a( the fame-time that the, rcfinand cplqu^ng 
principles were developed by the oxigeiji^ Qf^hp 
fame acid.. Sqnebicr has obferved, that tl^c 
plants, which rhe watered with water impreg- 
najtcd with the carbonic^ acid, tr^nfpireda muiih 
grea.tcr quantity of oxigcnousgas; which prqves 
a 4econipofition of the carbonic acid. 
. Vegetation may therefore, be fuccefsfqlly em- 
ployed to corredl air too highly charged with 
carbonic acid, or in which the nitrogenous gas 
cxifts in too great a proportion. 
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ARTICLE V. 

Concerning Lights and its. Influence on Vegc- 

tation*^, 

Light is abfplutely neceltaty to plants. With- 
out the afliftance of this principle they become 
pale^ langui(h> and die« But it has not been 
proved that it enters as an. aliment into their 
compoficion : at moft it may be conlidered as a 
ftimulus or agent which decompofes the va^- 
rious nutritivp principles, and fcparates the 
oxig^iiou&.gas ariiing from the decompolition 
of water, or the.carbonic acid, while their bafes 
become fixed in the plant itfelf. 

The moft immediate efFedl of the fixation of 
the various fubftances, and the concretion of 
the liqyids which ferve as the food of plants, is 
a fenfible produdlion of heat,which caufes plants 
to participate very little in the temperature of 
the atmofphere. Dr. Hunter obferved, by 
keeping a thermometer plunged in a hole made 
in a found tree, that it conflantly indicated a 
temperature fevcral degrees above that of the 
atmofphere,when it was below the fifty.fixthdi- 
vifion of Fahrenheit; wh^rea^ the vegetable 
heat, in hotter weather, was always Ceveral de- 
Vox.. III. D grccs 
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grees below that of the atmofphere. The fame 
philofopher h^% likpvifift pbferycd, that the fap 
which, out of the tree, would freeze at 32% 
did not frccrd in the tree unlefs the cold were 
augmented 1 5^ more. 

The vegetable heat may incrcafe or diminifh 
by feveral caufes, of the nature of difcafe; and 
it may even become perceptible to the touch 
in very cold weather, according to Mr. Buffon. 

The hear prodirced in healthy vegetables, by 
the before-mentioned caufes, cohrihoally tem- 
pers the cold of the atmofphere; the evapora- 
tion which takes place through the whole bodjr 
of the trecj^ continually moderates thefcorchingf 
heat of th^ fun; and thefeprtrdbtflive caufes of 
eold or heat arc more effeftiial, in proporticrti 
as the heat or cold of external bodies adb with 
greater energy. * ' ' 

The property which plaftts poffefs of con- 
verting nitrogenous gas and carbonic acid into 
nourilhment, eftablifhe^ ah aftonifhing degree 
of analogy between them and certaiin infecSs.. 
It appears, from the obfervatibn of Frederic 

Gafman(Ephem.desCuriofINat.Anncei67o)> 
that the; air tfiay become a rell food for the clafs 
of fpidersi 'I'he larvas of the arttf,'ars well as of 
fevcrar ihfedls of prey u'hich live in the fand^, 
increafe m b«lk, and underga their metamor- 
* -^ '^ * phofes 
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phofes without any other nourifhment than 
that of the air. It has been obferved that a 
great number of infefls^ particularly jn the ftate 
of larvae, are capable of living in the nitro- 
genous gas, mixed with carbonic acid, and 
rranfpiring vital air. The abbe Fontana has 
obferved that feveral infecfls poflefs this pro- 
perty ; aiid tngenhoufz^ who is of opitiion that 
the green matter which is formed in water, and 
trahfpire^ oxigenous gas by the light of th(i 
fun, is a clufter of aiiimalculae, has added to 
tliife phaenomcna. Ihfedls have moreover thet 
organ of refpiratidn diftributed over the whole 
furfacc of their bodies. Here therefore We ob- 
ferire ffveral very aftonifhing points of analogy 
Betw^n infe<Ss and vegetables ; arid the chc- 
fnical ahalyfis adds Hill more to the refem* 
Blarices, fince infers arid vegetables afford the 
fariic principles; namely, volatile oils, refins^ 
difehgaged acids, &c. 
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SECTION III. 

Concerning the Refults of Nutritionj or the 

Vegetable Principles. 

THE various fubftanccs which afford food 
to plants^ arc changed by the organiza* 
tion of the vegetable; from which there refults 
a fluid generally di(lributed> and known by the 
name of Sap. This juice, when conveyed into 
the feyeral parts of the plant, receives an infi- 
nity of modifications, and forms thefeveral hu- 
mours which are feparated and afforded by the 
organs. It is to thefc principles chiefly that 
we are at prefent about to direcft our attention ; 
and we ihall endeavour in our examination to 
follow the moft natural order, by fubjecling 
them to anal y lis in the fame order as that in 
which nature prefents them to us. 



ARTICLE I. 

Concerning Mucilage. 

Mucilage appears to conftitute the firfl al- 
teration of the elementary juices in vegetables. 

Moft 
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Moft feeds arc almoft totally refolvable into 
mucilage, and young plants feem to be entirely 
fermed of ic^ This fubftance has the grcateft 
analogy with the mucous fluid of animals^ 
Like that fluid, it is mod abundant in the ear* 
lier periods of life, and all the other principles 
appear to be derived from it 5 and in vege- 
tables, as well as animals, its quantity, becomes 
lefs in proportion as the increafe of magnitude, 
or growth of the individual, becomes lefs, or 
ceaics. Mucilage is not only the nutritive 
juice of plants and animals; but, when extradled 
from either, it becomes the moft nourifhing 
and wholefome food we are acquainted with. 

Mucilage forms the bafis of the proper juices, 
or the fap, of plants. It is fometimes found 
almofl: entirely alone, as in mallows, the feeds 
of the wild quince^ linfecd, the feeds of thiafpi, 
&c. Sometimes it is combined with fubftances 
infoluble in water, which it keeps fufpended 
in the form of an emulfion; as in the euphor- 
bium, celandine, the convolvulus, and others. 
In other inftances it is united with an oil, and 
forms the fat oils. Frequently it is united with 
fugar, as in the gramineous feeds, the fugar- 
cane, maize, carrot, &c. It is likewife found 
confounded- with the cflential falts, with excefs 
of acid, as in barberries, tamarinds, forrel, &c. 

Muci. 
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Mucilage fdmetimes conftitiites the perma^ 
n^nt ftace of the plant; as in the trepeila, the 
confer va^ (bme lichens^ and mod of the chacn-*- 
pignons. This exiftence in the form of muci- 
lage is likewife feen in certain animals ; fuch as 
the medufa or fea-nettle^ the holothurion, ^c. 

The characters of mucilage arc — i . Iniipi- 
dity. 2. Solubility in water. 3. Infolubility 
in alcohol. 4. Coagulation by the adlion oif 
weak acids. 5. The emilHon of a confiderablo 
quantity of carbonic acid, when expofedtotho 
adrion of fire ; at the fame time that it t)eGom6S| 
converted into coal, without exhibiting anyi 
flame. Mucil^e is likewife capable of pading 
to the acid fermentation when dilqt^d with 
water. 

The formation of mucilage ^appears to be 
jilmoft independent of light. Thofc plants 
which grow in fubterraneoui places abound 
with it. But light is required to enable mu- 
cilage to pafs to other ftates; for> without the 
afliftance of this principle, the fame plants 
would obtain fcarcely any confiftence. 

That which is called gum, or gummy juices, 
in commerce, is nothing but dried mucilage. 
Thefe gums are three in number. They either 
flow naturally from the trunk of the tree which 
affords them, or they are obtained by inoifion 
pf the bark. 
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M* Gum of the country^ Gummi nejiras^^ 
This gum flows xiincurally from ceiitaiA cire«s iA 
our climate^ f uchr aa- the. plqnij the pcaiChj j:I>i> 
€herr7*tre6> &c.. It firft: appears itiyiW i<^xxh 
of a thick fluids ifvhich congeals bycxp^^retq 
the air, and lofes the adhefive aod gl.ufy. coHr 
fiftence which chara&emes it; is ^he^ Jiqfiid 
ftatc. Its colour is white, but, more: coogi- 
monly yellow or reddifh. Whori pufec^, il. Jiiiaay 
be advantageoudy fubftituied for gtt«i4rabic>. 
which is much dearer. 

5i« Gum araiiuc. — The gum ara.bic iibws oa- 
tlMrally froiA the acacia in £gy poind Arabia.. 
It i^even affirmed that it is not obtained from 
this tree only >• but that the 'gum mdr: With ia 
commerce is the produce of feveffsdjtreos^ Tbe 
appearance of this gunn is in Toufid pieces, 
white and tcanfparent, wrinkled ;withouc, and 
hollow within ^ it is likcwife found in round 
pieces varioofly contorted. This gum i^ cafily 
jfoluble in water^ and forms a trainfparent jelly 
called mDcilage, It is much ufed iathe antt 
and in medicine,. It ia mild, void of fineli x)x: 
tailOj very well^ ^apted to ferve as thorJosufis of 
paftiUi, -and othes- preparations' uficd ae miu 
gaitiiig OF fofcening remedies^, 

3. Gum ^adnagfnt. — The gum» adragam is 
neavl/ of: the iwini^ na«ur^ as gum a^ic* It 

flows 
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flows from theadragant of Crete, a ftnall fhrub 
jH)t exceeding three feet in height. It conies to 
us in fmall white tears^ contorted, and refem^. 
bling little uorms. It forms with water • a 
thicker jelly than' gum arabic;, and may be 
ufed for the fame purpofes.- 
'. If ttie roots of marfhmallows or of thc<:onfo^ 
lidft, linfeed^ the kernels of the wildquincc, 
(coing), &c, be macerated in water, for a timc^ 
they afford ^ mucilage limilar to that of gum 
arable. 

All thefe gums afford, by diftillation^ water^ 
an acid) a. fmall quantity of oil,' a fmall quajQin 
tityiof ammoniac or. volatile alkali; iind much 
coaL This iketch of analy lis pcioyes that raucj-. 
lagc is compofed only: of water^ oil, acid, car- 
bone, and earth; and fhews that the various 
principles x>f/tbe alimentary j uices,. fuch as wa. 
ter, the carbonic ^cid,.and nitrc^ene gas, apo 
fcarcely changed in this fubflancc. 

Gums are ufed in the. arts s^nd in medicine. 
In the arts they are applied to giVe a greater 
degree of confiitence to certain colours, and.ta 
/ fix them more permanently upon paper; they: 
are alfo ufed as a preparatipm .to give a fiximei: 
body to hats, ribbons, taffetas, &c. . Stuffs 
dipped in gum water acquire a luAre and 
bi^ghtnefs; but water, and the handling of thefe 

2 goods. 
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gopd^i »£b^Q deftroy the illufion ; and thefc 
procefles are clafTed among thofe which nearly 
approach to impofition and deceit. Gum is 
likewife (he bafis of moft kinds of blacking 
ufed for fiioes^ boots, and the like. 

The gums are ordered in medicine as emqU 
lients. They cpmpofe the bafis of many-.ro«- 
inedies of this kind. The. mucilage of linfeed, 
or of the kernels of wild quinces, is of value la 
allaying inflammations. 

A R T I C L E II. \ 

. Concerning Oils. 

By commonxonfent the name of Oil is given 
to fat uncStuous fubflances, more or lefs fluid, 
infoluble in water, and combuftible* 

Thefe produds appear to belong exclufively 
to animals and vegetables* The ipineral king- 
dom exhibits only a few fubftances of this na- 
ture, which poflefs fcarcely any of the above 
properties, fuch as the undtuous property. 

Oils are diflinguiihed, relative to their fixity, 
into fat oils, and efTential oils. We fhall de* 
fcribe them in this article under the names of 
Fixed Oils and Volatile Oils. The difference 
between thefe two Jcinds of oils does not 

merely 
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merely confift in their various degretes of volaf-l 
tility, but alfo in their habitudes wfth the ft-i 
ineral re.agent^. The fixed oils arc infoluWe 
in alcoholj but the volatile oih are'eafily dif- 
folved: the fixed oils are in geneimP' mild-^ 
While the volatife fere acrid, and ei^eA cauftic. 
It appears^^ never thelefs that the oily prirtdipl<i 

is the fanielh both; bat it is eeJmbJrtedMelth 

« 

nmcilage in the fixed bils, and with thi 'f]^l-* 
ritus redlor, or aroma, in the volatilte oils. By 
burning the mucilage of fixed oils by diftilla- 
tion, they be.cqme n:iore and more attenuated ; 
the fame may likcwife be done by means of 
water, which diflblves this principle. By dif* 
tilling volatile oil with a fmall quantity of wa- 
ter, by the gentle heat ti a waier bath; the 
aroma is feparated ; and this may be again^^reu 
ilored by re-diftilling it with the ©dorant plant 
wlhich originally afforded.it; 

Volatile oil is ufually found in the moft 
odorant part of any plant. In imibeHiferous» 
plants it is found in the feed; in the geum,tho 
root aflfbrds it ; and in the labiated f;danss it 'i\ 
found in the branches and leaves. The fimi- 
Htude between volatile oils and ether, which 
appears to be merely a combination of oxigenc 
gnd alcohol, proves^ that th€ volacile oiU may 
be nothing but •&» combmation of the fermen- 

tcfcible 
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tefcible bafis of fugar yjlth oxigeiie. Henca 
we may form a notion how oil is formed in the 
diftiilation of mucilage and of fugar; and we 
ihail no longer be furprifed to find that the vo« 
latile oils are ^rid and corrofive^ that they 
redden blue paper^ attack and deftroy cork^ 
and approach to the properties of acid^. Wo 
Ihall now proceed to treat of fixed and volatile 
oils feparately. 

DIVISION I. 

Concerning Fixed Oils. 

Moft of the fixed oils are fiyid s but the 
greater number are capable of palling to the 
itate of folidity^ even by a moderate degree of 
cold. There are fome which conftantly pof- 
fefs that form in the temperature of our cti^ 
mate^ ; fuch as the butter of cacao^ wax^ and 
the pela of the Chinefe. They all congeal at 
different degrees of cold. Olive mis become 
Iblid at ip^ below zero of Reaumur; oil of al- 
monds at the fame degree; but nut-oil does 
not freeze in our climates. 

The fixed oils poffefs a veiy evident degree 
of undluofity, do not mix either with water or 
alcohol^ are volatilized at a degree of heat fupe. 
fior to that of bpiling" water, and when vohu 

tilized 
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ttlized they take fire by the contail of an ig* 
nited.body. 

: The fixed oils: are contained in the kernels of 
fljell fruits or huts ; in the pippins, and fome- 
times in all the parts of fruits, fuch as olives 
aiid almonds, all.whofe parts are capable of af- 
fording^thcm. -> .. l... 

' The oil js ufually made to flow by expref- 
fion out of the cellules which contain it; b^uc 
each fpecies requires a different management, 
I. Olive oil is obtained .by expreflion from 
the fruit of the olive tree. The procefs ufed 
by us is very fimple. The olive is cruftied by 
a mill-ftone, placed vertically, rolling upon an 
horizontal plane. The pafte thus formed is 
ftrongly prefled in a prefs ; and the firft oil 
which comes out is called Virgin Oil. The 
marc or pulp is then moiftened with boiling 
water; the mafs is again prefled; and the oil 
whigh floats upon the water carries with it part 
of the parenchyma of the fruit, and a great 
part: of the mucilage, froip which it is diffi- 
cultly cleared t 

The difference in the kind of olive produces 
a difference in the oil; but the concurrent cir, 
cumftances likewife eflablilh other differences. 
If the olive be not fufficiently ripe, the oil is 
bitter; if it be too ripe^ithe oil is thick and 

glutinousi 
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glutinous. The method of extrading the oil 
has a very great influence on its quality. The 
oil mills are not. kept fufficiently clean ; the 
mill-ftontcs, and all the utenfils, are impreg- 
nated with a rancid oil, which cannot but com- 
municate its flavour to the new oil. In fome 
countries it is ufual to lay the olives in heaps^ 
and fuflfer them to ferment before the oil 15 
dpwn. Efy this management the oil is bad ; 
and this procefs can only be ufed for oil in- 
tended for the lamp or for the foap-boiler. 

2. Oil of almonds is extradled from that 
fruit by expreflion. For this purpofe dry al- 
monds are put into a coarfe fack, and agitated 
rather ftrongly, to difengage an acrid powder 
which adhefes to the (kin. They are then 
pounded in a marble mortar into a pafl:e, which 
is wrapped in a coarfe cloth, and fubjedled to 
the prefs. 

This oil is greenifla and turbid when frefti, 
becaufc the adlion of the prefs caufes part of 
the mucilage to pafs through the. cloth ; as it 
becomes older it is clearer, but is acrid by the 
decompofition of the fame mucilage. 

Some perfons throw almonds into hot water^, 
or expofc them to fleam, before they, prefs 
tliem; but this addition of water difppfef f he 
oils to become rancid more fpcedily. ■ ^ :.,., 
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' By thU pr6ct{k th^ oil ttF ill kinds of aU 
ittotids, nuts, and Tetds, may be eitradled. 

3. Linfted oil is extracted ftom the feed of 
the plant linum. As this feed contains much 
miltfilage, it is torrefied before it is fubjefted W 
the prefs. This previous treatrneht givies the 
oil a dif^greelble empyreumatic flavour; but ^t 
the fame time deprives it of the property of 
becdming farttid, and renders it one of the mod 
drying oils. All mucilaginous feeds, all kernels 
and the feeds of henbane ahd of the poppy^ 
dught tb be treated in the fame mirtncff . 

If a fat oil be diftilled in a proper apparatus 
of vefltels, the produft is, phlegm ; an acid ; a 
fluid 6r light oil, which becomes thicker to- 
trards the end; much hydrogenoui^ gas, mixed 
tt^ith tarbonic acid ; and a coaly refidue, which 
aftbrds no alkali. I have obferVed that the vo- 
latile oils afford more hydrogenous gas, and the 
fiied more carbonic acid : this laft ptodiidl de- 
pends bn the mucilage. By diftilling the fame 
oil repeatedly, it is more and more attenuated^ 
becomes very limpid and very volatile, with 
the only difference that it has acquired the pe* 
culiar odour communicated by the fire. The 
Volatilization of the oil may be accelerated by 
diftilling it from an argillaceous earth ; by thii 
means it i^ in a ihort time deprived df its C6- 

louring 



. Properiies ^Oih* 49 

louring part : and the heayf oil« which afford 
bitumcnsjivhcn diftilled once pr .twic<*from cUy 
alone^ fuch as that of Murviel^ are rendered per*, 
fediy colourlefs. The ancient chemifti prepared 
their oleum philo/opborum by diftilling oil from 
a brick previoufly impregnated with it. 

i. Oil ealiiy combines with oxigene* This 
combination is either flow or rapid. In the 
firft cafe, rancidity is the confequcnce; in the 
fecond, inflammation. 

Fixed oil expofed for a certain time to the 
open air, abforbs the oxigenous gas, and ac^ 
quires a peculiar odour of fire, an acrid and 
burnr cafte, at the fame time that it becon^a 
thick and coloured. If oil be put in contaA 
with oxigene in a bottle^ it becomes more 
fpeedily rancid, and the oxigene is abforbed. 
Scheele obferved the abforption of a portion of 
the air before the theory was well afcertained. 
Oil is not fubjedl to alteration in clofed veffds; 

It feems that oxigene, combined with the 
mifcilage, conftitutes rancidity; and that^ 
when combined with the oil itfelf, it forma 
drying oil. .;, 

The ramridity of oils is therefore an efFeft 
analogous to the calcination or. oxidation of 
metals. It eflentially depends on the combi- 
nation of pureiur with the extraAive principle,, 
which is fifatwiUly united with the oily prin-« 

ciple. 
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ciple* Wc may carry this inference to demon:-^ 
ilration^ by attending to the procelTes ufed to 
counteract or prevent the rancidity :of oils. 

A. When olives are prepared for the table^ 
every endeavour is ufed to deprive them of this 
principle^which determines their fermentation; 
and for thispurpofe various methods are ufed. 
In fome places they are macerated in boiling 
water, charged with fait and aromatics • and, 
after twenty-four hours, digeftion, they arc 
ileeped in clear water, which is renewed till 
their taftc is perfectly mild. Sometimes no- 
thing more is done than to macerate the olives 
in cold water ; but they are frequently mace- 
rated in a lixivium of quick-lime and wood 
afhes, after which they are wafhed in clear wa- 
ter. But in whatever manner the preparation 
is made, they are preferved in a pickle charged 
with fome aromatic plant, fuch as coriander 
and fennel. Some perfons preferve them whole; 
others fplit them, for the more complete ex- 
traction of their mucilage, and in order that 
they may be more perfedtly impregnated .with 
the aromatics. 

AH thefe procefles evidently tend to extradt 
the mucilaginous principle, which is foluble in 
water, and by this means to preferve the fruit 
from fermentation. When the operation is not 
well made, the olives ferment Und change* If 

olives' 
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dtives be treated with boiling water, to extradl 
the mucilagei before they are fubmitted to the 
prefs, a fihe oil will be obtained, without dan- 
ger of rancidity* 

B. . When the oil is made, if it be ftrongly 
dgitated in water, the mucilaginous principle 
is difengaged; arid the oil may be afterwards 
preferyed for a long titne without change, I 
have prefer ved oil of the nlarc of olives, pre- * 
pared in this manner^ for feveral years, in open 
bottles, without ahy alteratiort. 

C. The torrefadion to which feveral muci- 
laginous feeds are fubjefted before the extrac- 
tion of the biJ, renders them lefs fufceptible of 
change,, becaufe the mucilage has been de« 
ftroydd; , 

• D. M. SiefFert has propofed to ferment oils 
with apples or pears, in order to deprive ran- 
cid oils of their acrimony. By this means they' 
are qleared of the principle which had com* 
bined with them, but now becomes attached 
to other bodies* . v 

Mucilage may therefore be confidered as the 
feed of fermentation. 

When the combination of the pure air is 
favoured by the volatilization of the oil, in- 
flammation and combuftion are then the con- 
fequence. To carry this combination into efFe(5h 

Vol. III. , E the 
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the oil muft be volatilized by the applicaciott 
of a heated bodjr { and the flame which is pro« 
dtfced is then fufficieet to maiatain the degrae 
of volatility, and fupport the combuftian^r 
When a current of air is caufed to pafs through 
the middk of the Wick and the flange, the great. 
qtiantity ^oxigene which mtift then necefTafiljr. 
pafs^occaiions a more rapid combuftion. Hence 
it -is that the light is (Ironger, and without 
fhfioke: for this i& deftroyed and confumed hf 
the violent heat which is excited. 

The lamps of Palmer are Kkewife entitled to 
our particular attention. By caufing the liays^ 
to pais through a liquor cotoui*ed blue^ be per- 
fedly imitatcfe the light of the day, which 
proves that the artificial rays require to bfr 
mixod with the i^ue, to imitate the natuml i 
and theiblar rays wfetch pafs thrqugl^ ihe at- 
mofpbere, may ow^e thek cotouf to their com- 
bination ivtth the blue Colour which appeara 
fo preckiiiiinate in the air* 

If water be projedled upon oil in a QifXt %i 
inftamnunion, it is known that extin(flion does 
not happen, becaufe the water is "decompdied 
in thi;^ ^xpeciknent. If the prpdiidt of the 
combuftion of oil be cofUe(!led, xnuch water i^ 
obtained, becaufe the combination of its hy- 
drogene with ox^cne produces that fluid. 

Mr. 
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Mj:* l-avoifkx" hasproycd that one ppund -of 
olive oil contains^ 

jCpal or f.arboiie, 12 ounces, 5 groSi 5 grains; 
^f^ydrogenc, .- 3 ~ 2 ^ ^7. , 
• The art of rei^ering oils drying, likewife 
d/gpcni^s oij jthe coxnhination of oxigejo^e with 
tjK; py itfjejijf, forfhis purpofe, nothjpg more 
U; ff^uirfd rli)^ to rboiL it with oxicjes. . If ^fi 
oil be heated upon the ^ed oxidje of rocrcuj^jFj^ 
a xp«j6^eral^Ip^obu}lition enfu^s, the jJiercur^ is 

WlW^t;.'?*^.!?*?^. pU becomes yery (frying: 
t^[ju. i^, fw obfcry^tipn of Mr. Puymaurjp. 
TJ^f/w^qs, of Jj?a/;ji;p;: copper are commonly 
H(^ fpjr;tl^^fiarp9fe....An exchange of prin- 
q1|)^s p^kes place iiit this operation; the ipu.ci-^ 
)j^, qoppbincs with the metal^ whilp the%Q:si- 
gcnc unites with the pij. .. , . 

QU TOay. lUciEiwife be cprn.bined with the me- 
tallic oxideS'hyjdpuble affinity^ after. the roan- 
ner of BerthoUct. JFor this purpose a folutjoti 
gf Xq;^p is po»urj?d,WtP a jnetallic {olutip;i. J&y 
thi^ means a foapof a^r^cn colour is prepared 
witb a fuljphate ,pf copper; and^ with- thfit; pjf 
irao^a i^Qap of a deep brown colour, of cp^fi. 

de»al)le,in5enfily., 

ItiWpei^rs that> in the combination, pf fixed 
oiU with t)ae q;xides of lead^ a fubflance is dif- 
engaged, ai>^ fwims at the top, which Schede 

E 2 called 
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called the Sweet Principle, and feems to be 
limply mucilage. 

Oil combines with fugdr, and affords a kind 
of foap, which may be eafily diffufed in wa- 
ter, and kept fufpendcd. The trituration of 

* 

almonds with fugar and water, forms the lac 
arftygdale, orgeat, and other emulfions^. Com- 
binations of this kind exift ready formed ' in 
the vegetable kingdom. 

3, Oil unites readily with alkaliS; anfcf the 
rcfult of this union is the well-khbwn ' Cbltt- 
pound, foap. To this effed:, pot-alh Of puft? 
alkali may be triturated with oil, aind thehrixl 
ture concentrated by fire. The medicinal ibajl 
is made with oil of fweet almonds, and half itsr 
v^eight of pot-afh or cauflic alkali. Thcfoapi 
becomes hard by {tending. 

To make the foap of commerce, one part of 
gobd" foda of Alicant muft be boiled with two 
of quicklime, in a fufficient qtianrity of water." 
The liquor is then to be ftraiiied through 'a 
clothi and evaporated to that degree, that 'a 
phial which contains eight ounces of pure wa-i 
ter, rt)^y hold eleven of the faline foltitio'n^^ 
which is ufually called Soap Lye or LefesV Otic 
part of this lixivium, and two of oil, boiletl toi. 
getTier, till upon trial with a fpatuta it eafily 
feparatcs, and foon coagulates, fornA foip* - "* 

In 
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• In moft manufaftofies the lixivium is pre- 
pared without heat. Equal volumes of pounded 
Ibda of Alicant, and quicklime previoufly 
flaked^ are mixed together. Water is thrown 
on this mixture, which filters through, and is 
conveyed into a proper veflel. Water is poured 
on tin it paffes through without acquiring any 
more fait. In this way thefe kinds of lyes arc 
(obtained, which differ in ftrength ; that which 
pafTes firft is the ftrongeft, and the lalt is al-- 
moft mere water. Thefe are afterwards mixed- 
with oil in boilers, where the mixture 4s fa- 
voured by heat. The weak lye is firft. added; 
and afterwards gradually the ftronger ; and the 
ftrongeft is not added till towards the end of 
the procefs. 

To make the foap marbled, they makeufeof 
foda in themafs, blue copperas, cinnabar, &c. 
according to the colour defired. 

A liquid green or black foap is likewife 
made by boiling the lixivium of foda, pot-afli, 
or even wood-afhes, with the marc of the oils 
of olive, of nuts, or of nape ; or with fat, or fifh 
oil, &c. The black foap is made in Picardy, 
and the green in Holland. The Marquis de 
Bouillon has propofed to make foaps with ani- 
mal fat. 

At Aniane, and in the neighbourhood of 
Mont|>ellier^ a foft foap is prepared with a 

.,:;;. i cauftic 
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cauftic lixivium of .wood-aftifis, and the; oil, of 
the marc of olives. , - ■ 

If foap be cxpofed to diftillation, the refalti 
is water, oil, and much ammoniac ^ and there 
remains in the retort a larg.e quantity of the al- 
kali ufed in tke fabrication of the foap. The ;uxu^ 
moniac which is produced in this experiment,, 
appears to me to arife from the combination p£ 
th^ hydrogenous gas of the oil with the nitro- 
gene^ a conftituent principle of the fixed aU 
kali. 

$oap is foluble in pure water ; but it forms 
cprds,, and is decompofed in water abounding 
il^ith fulphates : becaufe the fulphuric acid 
fcizes the alkali of the fbap; while the earth 
combines with the oil, and forms a fbap which 
fwims at the furface.. . , 

Soap is likewife. foluble in alcohol by the 
afTi (lance of a gentle heat i and forms the cf- 
fence of foap, or opodeldoc, which may be 
fcented at pleafure. 

Soaps are capable of combining with a larger 
quantity of oil, and rendering it foluble in wa- 
ter. Hence their property of cleaning cloths, 
linens, &c. They are ufed as deohftruents \ss 
medicine. 

4. The fixed oils unite likewife with acidsf 

Meflrs. Achard, Cornet te, and Maqqjuer, have 

attended to thefc combinations, Achard gni^ 

4 i: ^ dually 
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xlually adds the concentrated fulphuric acid to 
the fixed oil; the mixture being triturated, a 
fnafs is obtaiAed which is foluble in water and 
in alcohol* 

The ftiming nitric acid immediately tum^ 
the fixed oils black, and fets fire to fuch as afc 
drying. It is in this cafe decompofed with a 
rapidity lb much the greater, as the oil has a 
greater affinity with the oxigene. On this ac- 
count it is ttiat the inflammation of the drying 
oils is more eafily efFedbed than that of the 
others. 

Thofe acids whofe a>nflituent parts adhere 
mofl: flMngly^ t(^ether, have but a very feeble 
adion on oils ; a circumfiance which proves 
that tl3£ effedt of acids upon oils is principally 
owing to the combination of their oxigene* 

It is by virtue of this ftrong affinity of oils 
with bxigenc, that they poffcfs the power of 
reviving metals. The oxigene then quits the 
metal, and unites with the oils, which become 
thick and coloured. It likewife follows from 
hence that drying oils ought to be preferred for 
this ufe; and we find that pradice agrees with 
theory in this refpeft. 
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DIVISION 11. 
Concerning Volatile Oils. 

Fixed oil is combined with mucilage, vola^ 
tile oil with the fpiritus redor, or aroma ; and it 
is this combination or mixture which confti- 
tutes the difference between them. The vola- 
tile oils are characterized by a ftrong fmell, 
more or lefs agreeable ; they are foluble in al- 
cohol and have a penetrating and acrid tafte. •' 
All the aromatic plants contain volatile oil, 
excepting thofe whofe fmell is very tranfient, 
fuch as jafmin, violets, lilies, &c. 

The volatile oil is fbmetimes diftributed 
through the whole plant, as in the Bohemian 
angelica; fometimes it exifts in the bark, as in 
cinnamon. Balm, mint, and the greater ab- 
iinthe, contain their oils in the ftem and leaves; 
elicampane, the iris of Florence, and the ca- 
ryophyllata, in the root. All the refinous trees 
contain it in their young branches ; rofemary, 
thyme, ancj wild thyme, contain their elfential 
oils in their leaves and buds ; lavender and the 
rofe, in the calyx of their flowers ; camomilCj^ 
lemon, and orange trees, in the petals, Many 
fruits contain it through their whole fubftance^ 
fuch as pepper, juniper, &c. Oranges and Ic- 

mons 
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mons in the zeft and peeling which inclofc 
them. The feeds of umbelliferous plants, fuch 
as anife and fennel, have the veficles of eflen- 
tial oil arranged along the prpjedling linesupon 
their Ikin : the nutmeg tref contains its eflen- 
tial oil in the nut itfelf. — See VIntroduSion a 
r Etude du Regne Veg. par M^ Buquety p. 209 — 
212. , 

The quantity of volatile oil varies according 
to the ftate of the plant. Some afford moft 
when green, others when dry ; but the latter 
conftitute the fmalleft number. The quantity 
likewife varies according to the age of the 
plant, the foil, the climate, and the time of 
cxtradion. 

• The volatile oils likewife differ in thprc^n- 
liftence. Some are very fluid, as thofe of la- 
vender, rofemary, and rue; the oils of cinna- 
mon and faflafras are thicker: there are.fomc 
which conftantly preferve their fluidity; others 
which become concrete by the flightefl im- 
preflion of cold, as thofe of anifeed and fennel: 
others again polTefs the concrete form, fuch as 
thofe of rofes, ofparfley, and of elicampane. 

The volatile oils likewife vary in their co* 
lour. The oil of rofes is white ; that of la- 
vender of a light yellow : that of cinnamon 
Qi^ brown yellow i the oil of camomile is of a 

fine 
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fine blue; that of millefoil, of a fea-green; 
chat of parfley, green, 8cc. 

The weight is likewife different in the dif- 
ferent kinds. The oils of our climates are in 
general light, and fwim upon water ; others are 
fiearly of the fame weight; and others are hea- 
vier, fuch as the oils of faffafras and of clove$. 

The fmells of elfeniial oils vary according to 
thofe of the plants which produce them. 

The tafte of the volatile oils in general is 
h(^; but the tade of the plant does not always 
influence that of the oil : for example, the oil 
of pepper has no acrimony, and that wbich is 
obtained from wormwood is not bitter. 

We are acquainted with two methods of ex- 
trailing the volatile oils — expreilion and difliL 
lation. 

I • Thofe oils which are, as it were, in a naked 
Aate, and contained in projedfing and vifible 
receptacles, are obtained by expreffion. Such 
ar^ thofe of citrons, oranges, cedrat, and berga- 
motte; the oil iffues out of the Ikin of thefc 
fruits when preffed. It may therefore be pro- 
cured by ftrong prcflure of the peeling againft 
an inclined glafs. In Provence and in Italy 
they are rafped ; by which means the veficles 
are torn, and the oil flqws into the veflel dc- 
ftined to receive it: this oil fuffcrs the paren- 
chyma 



ck]rimr'whiafa,!gp€i9. along witti '« w fufbfide^ 
and bwoiTJW^ d«r bf itanding-^ u 

If a lump of fugar ht rubbed dgamft thefe 
Vefklesyiit imbibesithd volatik oiUr'and foirins 
an dko^&ochftffttmi foitible in wscet, aitd very 
prbpec ta give ani adromatk fktvour td certsua 

%4 EHftilkcion is the method mcrft t^onaEnonly 
uied in the ^tua^ion of volatile oih* . For thas 

• 

pilrpdfe^ the plant or fruit which ccuttaiiiis titt 
oili&plactd in the boiler or bod^^ of the alembkr^ 
A qvMithfoi^dttti^ then poured in, fufficiait 
to eqtcr the fiant, and the wat^dr i& heated td 
ebullition. The oil \\:ki<;h rifes with tHa de* 
^ee of heatj cotne^ over with the tratier^ and ia 
coUe<fted at t-he furlacc in a particuJiar jfedeiver^ 
called tht luiiHii receiver^ \rh&ch fuffers the 
furplus of water to efcape by a fpout ilTuing 
fVom the belly of the veffcl, whofc Orifice i$ 
lower <ba«i that 6( the neck of the receiver ;. to 
that. by this means the oil is colle<El6d in th^ 
neck» teifihoitt a pofljbility of its cfcaping. 

The water which pafTesiOver in diftillatioait 
more or lefs charged with oil^ and'thtt odofant 
pripcipltiOf th^ plants and forms wftafcaskflbwtl 
by the name of Di£brlkd Water. Thc£b waters 
ought to:be reburned again into the cucurbitj^ 
M^htnlfhe £imt Juod of plant is> again diftilled; 

becaufe. 
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bccaufe^ being iatiirated with oil/khd theram- 
matic principle,.they contribute to aogment the 
ulterior produ<ift. ' ! ' " ^* '-* ^■ 

• When the oil is very fUiid-oi" very volatile, it 
k neccflacy to annex a worm pipe to tihealem* 
bic, and to have the precaiati«>n of keeping. the 
water at a very cold temperature : but whcii, 
on the contrary, the oil is thick, the worm pipe 
muftbe removed, and the water of therefrige- 
ratory kept at a moderate temperature. In. the 
lirft way; the oil&of balm, mint, fage, lavender, 
camomile, &c. may^be diftilkd; and, by the 
fecond, the oils of rofes, of elican^n^, ofparf- 
l^i of fennel, of cumin, &c. 
. ' The oil of cloves may likewife be extradted 
by diftillation per defcenfum;- which is deter- 
mined by applying the fire above the mate- 
rial. : 

Volatile oils are very fubjedt to be adol terated, 
eitber by mixture with fat oils, of with other 
cflential oils, fuch as that of turpentine, which 
is cheaper; or by mixing them with alcohol. 
In the firft cafe the fraud is eafily detedled — 
I. By diftillation, becaufe volatile oils rife at 
the heat of boiling water. 2. By foaking pa- 
per with a fpot or trace of the mixture, and ex- 
pofing it to a.degree of heat fuflicient to^rive 
pflfthe volatile oil. 3. By means of lilcohol, 

which 



wfeicli^befcot&ed wrfcrrd-aifid ttiilkyiDyJtfie-infoi 
lubility Of.the fficed^diU • ^i^iff- ' -rti 

The volaiileOTlsi^hich ba^ve:?.-vftrj5rli:rdi% 
foicll^fudh as tli[of€<>f thymp and lav»end€r;:ard 
often ftfcftiiftkitted: by oil of tuppentihcJ to 
this; cafe the fraud' may be difjcrivdred by fosrfio 
ing a fmall- piece of cotton in the mij^tlire; and 
leaving it expofcd tor'the airiaiftcfficienttiriw 
foi^ the fwidl <3f ther^ood oil torbeidiffipatfcdj 
and leave only that of the ad^altenttion.'; Tiie 
fame end mky be'ahf^ycred by ri\bbing'a fmall 
quaatity jof the irrixture on. the hdnd> an whicdi 
the pecaliar fmdl of oil of turpentine' is deVls3 
Jopedii Thefe^ilsiare likewifefaifificdt)y digefti 
ingihe ptant in joiirof piiTe >befQi!e7xliftiIlatioit« 
In this manner the oil of camomile is prepared^ 

Th^^kty iiglit piUi fuch'asvthbfetrfrccdrjsrt or 
b^gMmtte^tarebften ibnixiedw^ a;fmaU quah^ 
tity df alcohoK ^ Thiis* fraudMis tefily detected 
by the addition of a few drops' of water, Which 
knmediately tecome > white, bfecaufe the at^^ 
coholt' abandons , the "4>il^ toj oi\|te with thr 

The volatile oils are capable of uniting witfc 

d^fgeM,: i»Mi ^tkalii, ^n^ Wil^ ^cids .^^ . 

* iv ' VcJlatile' 5ils abferb oxigen^ with greater 

fediltty thaii tjie fixed oils". * They- become Co-} 

Iduredliynhef abTorption,^ grdw thicker, and p^^ 

•■■"•' to 
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tm the i!atc of rcfin ; »iid tvhw they are tfciclc-. 
cncd to this point, thcyiurc no.lgnger c^fpabb 
^t£enncn$ing> but fecur^ /roiv^al} putfe&<9jon 
fbch bodies aij tccc^nmti^il^^iH^^\mpttgt* 
neited with: them. Ob thi^ ir fi»J;lit}e4 X^e ;tte^- 
oiy df >«lTnBMtoif5j^.r--Thc i»^ vppn 

fiiefe oils;- cttsfbs them to puft.fo the ftate of 
sefih ; 'flnd)fliek*e ts no other difference i>etween 
>tola£ile dil^sind: sefiii^ than !that whiChJKdfi^ 
fin^tti thr8;aiiditiifl»t.o£<<)xigen(e«j !^ 
! ; An the bdsi ^ wl^cin ihey 'kflumk «ht$ CJbsmQei*. 
of vefin 't^j^'fthis dombifiatioh toC • otjgene*: :h^ 
£di iteedkufiinnjQdxrkg^flBls'^f eAVDpbbn Mti 
Otai$rn>fJKa3 obfi^^ ftver-^ 

finr, TOairjoiDaiii^ iaridj tuxpentlae^T : ^cld • A 7^ i > 

Ul*r -li V^« . ^, .- ■ • • 11.. .J \. t i I '. 

-! . WHciD the jbil is "changed Iby the rt ombifultion 
of oxfi^ne^'ii: gr^uaily krfes.tts fineU.and vku 
ftiDility« 'Tbadbire.thUoilltD itsoriginalftatc^ 
icis<di(HUffii« A thick matt&r iremaihs itf the 
dSiiliing vefiid/ M^ikh CMt&fts of refih .pCTr 
£tdily; !fi9rnied(» land Js; td^ud fepMfMfd fipiti;d)e 
oil, which has not yet undergone the faipie^- 
ttfritaon. i. r't- ... ::. ^.. .\ ■. \ 

2. The hftbiti«de» tf ecicls :«re Dot thcifMore 
withall vdbttile toils.. «,<Thc mnc^ntmtt^ /iil^ 
pharic acid thickens: them s but> if it ^ di-- 
lMed» it fonfns ffivmtilQs. a. Tha&)<litrit:iM)4i 

when 
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when concentrated^ inflames them ; but, when 
diluted, it caufes them gradually to pafs to the 
Hate of refin. Borrichius appears to have been 
the firft idio ipflamed oil of turpentine with 
th€ fulphtiric aciji, without the nitric acid«. 
Hpmbe«g i^epeated this delicacei experiment 
with the '0thcr volatile oiIs« Hie inflamma^ 
tioA of oils is fo much the more eafily efiededy 
as>tfap oil a$ fnor.e drying or greedy of ox^ene^^ 
and the acid more eafily decompofed* 3* The 
loariatic Mid redu(^es oils to the faponaiooous 
date, but the oxigenated muriatic acid thickens 
^hem. 

jp Sl^tkcy spears to have beea one o£ the 
firll w9io attempted to combine a vc^tile oiJi 
wilh a fixed alkali* His iprocefs ia kmg and 
ccnobpticaSfid, like thofe of the aldhemifls; and 
dfK comhinatkm it a^rded was known by the 
tttibedf Stttrkiey's Soap* The procefs of .this 
chemi^l: was £0 long merely becaufe he ufed 
ibe c^faojoate of |)ot^a(h, or mild vegetable ak 
kali; but if tea parts of cauftic alkali, or lapU 
ca^/fi(ms, be tiutuiatcd hot with eight parts of 
oil ^ ;tufpentine, the foap is inftantaneoufly 
formed^ and becomes very hard. This is the 
proccfs of Mr. GcofFroy,— Acad, des Sciences, 
ann* 172 5. 

concerning 
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Concerning Camphor. 

Camphor is obtained from a fpecies of lauret 
which grows in China and Japan. Some tra- 
vellers affirm that the old trees contain it fo 
abundantly, that on fpHtting the trunk it is 
found in large tears^ fo pure as to have no need 
of re&jfication. To extradt the camphor^ the 
roots of the trees are ufually chofen ; or^ in want 
of tbefe^ all the other parts of the tree. Thefe 
are put> together with water^ into an iron alem-. 
bic, which is covered with its head* The ca-' 
pital is fitted up internally with cords of rice 
fiiawV the joinings are luted^ and the diftilla- 
tion proceeded upon. Part of the camphor 
fublimes, and attaches itfelf to the ftraw within 
the head ; while another portion is carried inta 
the receiver with the water. The Hollanders 
purify camphor by mixing an ounce of quick-^ 
lime with every pound of the fubflance^ and 
fubliming it in large glafs veflels. 

Camphor, thus purified, is a white concrete 
cryftalline fubflance, of a flrongfmell and tafle, 
foluble in alcohol, burning with a white flame, 
and leaving no refidue : refcmbling volatile oils 
in many refpeds, but differing from them in 
certain properties ; fuch as that of burning with- 
out 
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but a tcfidue ; of diflblving quietly, ti^ithout 
decompofition or alt^rationi in acids 5 and 0/ 
being votacili2;ed by a gentle heat, withotit 
change of its nature. ..' . : . . , v: " 

• Camphor is obtained by diftillation-frmnthe' 
roots 4>f: xedoa^ry, thyme, rofemaityylage,! the 
iiiula heteniimi, the anemony,. the pafque* 
flov^er or pulfatilla^ &c. And it is to be ob-^ 
ferved> that ail thefe plants* a^rd a muchi 
greater quantity of camphor when'the;fap( ha». 
beeh'fuffered to 'pafs' to the concrete ftii^e, by a 
deflcCatiOn.^oC-lfcveral months^ Thyme aikb 
p^]^|Mrmihtp^o^ty> dried, afford . much cam^ • 
phdrf'Wbei-eieQs 'the^frefh plants afford volatile; 
oil: mofli of ^he; volatile oils, inrpaffirigwtbithc 
ib;te:«>f refin, atfocIiC'fl^U muoh<:amphqr.\Mn 
Atbafd 'hartik^wife^bfqrved that a fnvell of 
cimirphor was difengagrd ^hen ihe^tre^ted^ the 
volatile oil of:&finel:vith acids. - The combi^ 
natiOA of tfaediluteii nitric acid with the volatile 
oit'of amfe, a^fforded him a large quantify of 
cryftals, which pofTeffed moft of the properties 
of camphor. He obtained a (imilar precipi« 
tare by pouarifig'the. vegetable alkali upon vine* 
gar fatumedwi;^ithe volatile oil of angelica. 

: From ait thtfe Tatfls it appears, that- the^fe 
of'cai^phorfbfmb'4$ne of the conftituent prin« 
ciplj^^bf fomeiroljitile oUs; but it is in the li-. . 
Vol. III. F quid 
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quidlfiate^ 4nd cioefr ln0t lifecdrne eoncr^erb^t* 
b7 combifliing with «o»]geBe. -v.y 

: Camphor isdapablcrof <cryftalH9a£ioli#acGorii« 
big to Mr. Romieo, whether in fttbluftatiira^oit 
wUeit it ihfAwifly ipreet|)itd^ed irom-^iiiohfA^^r 
ivhen,«kidh£^fts fuperfatfurated with ni»k fire^ 
ciphMx^ inflendcTftbinenfiSfCryftaUt^tfs^ hkK«: 
agonal IbfadosittttchedtO/a cUimnon adci\ anA 
it'fbUimes ia ikexagohaL^yTamids tnr in poly* 
goabl ctjNftals. ' 

. CaoipMr.is not folublr.ip wlitoT;; but Ui 
dE»nniMikid*e& its Ifimctl to iAftt !fluid>4iid.b^lM^ 
ottit^frii&ce. Rdtnieiihias obicrV!e4 tha:t!£t9aU' 
pkcei of fcattlphor^ tof oteQ^tbihl iir eftb^fpmsthi 
of rft l4iie jin dyamctcr^'beiiigipta^i^ lOR' the; fvrn^ 
face t>(tp\irp iratdt inr a glaA^ ^ve ii lOieitcngr: 
motilteciaiad-fthibflppfiics tp bftilan fdckftrtMl 
phdrnbnsienoarifw the daotioii j^cbfeA if tbt. 
tet be touched <^itk a emndn&mg 
l^c cbmiflUei if k be iJMCkedirithLantafvK 
luting bod)^> fiicii as ;glltft^ fulpbur^ m m&n^ 
Beigtn ii^ obfcrved ihaoetotphorr dQcfif.»#t 
turn, upon hbt Water. :* . m . 
. Ackls< diflol ve cafenphoe wsthoiit: fMTiNitiCicig 
an^ altemidn ick it^ dr;becomiiB|gi thimfelYtt de« ^ 
c0mpofedj;. ith? nitric: add difibUes itquicCl^; 
ao4:Cbis ioiution has been: calted Oil ^Of (2mni^^ 
pkor,. (^m|)hor:{HreGipitat(3d£[^«iiCs?(bIuciMl 

:..'•» ', '. ':. . ■ » "Alt 



'■«cids Vi tfte'3Mt!6n-'of alkliSi'Ts'fieavier, 
■Rai^cJT, knB mtfth' Ifefs doittbiiftHSfe, kfcfc'drtJii^g 
?o -ttSi cipeffbiihft 6f IVTrV Ko/egkiteri; fey dif- 
■ftjfrttg=tli6- flitfic acid revferal mis'froin this 
-fifbjteiicfe; lit iC^iiires all the properties of ^h 
■d^ld-^fc&'c^ftanie's in piHllfcTopY^'erfons. 
1:^' hhtiih tkc <fiJWph'o'ric acid; iibtWing moiie 
is required than to di'flil the kcid' kt fevenil. 
rfrt'eiironi tfie tafin'pHdr, kruiUft i hrgttpna^ 
titjr: M. ^^Meptfert a^ftilled b'e mtHc acia 



e ^ 



M'ttfmm&m 'pkfaHblbplpedomi Which 
reddened fyrup of vi'6leW, and tht trii'dldre 6'f 
TOftfe: ' iik ik^ t^ bitter '; artd it differs from 
al^'b^c mA ife' n6t pfecfpitati% liriie ftiB. 

%e'^?fith;'«cid. ' - - ''^-* - ■ ■' 

' ^#iffipM it UhiiiMt WWttt'ciyffaMIitk 

-'^iilfi r^l aWifHrregular ti^llaTs. 

V^Mii'z^^Mc it roFii^i cryftatlinc maffei; 
which exhibit cryftals in needles and in prifmi^. 

- ' -X _ ! . . . ! • . • \ 




'it -dtfcJlVfe ciJte itdhybifrMiflii'iinc; irfcl 
Xii:^ ii^i to^itt: ti^iiiliitibn ofirdn a#«!»Wsa 

y'etto^idi wWtfe' J^wd'ik- i^hia ii iAroite. • 

life 'afcia fbrtfii, 'si-itH ittah|afAife; ^yftalS 
wiiole' p'riei '^ pmt\: aild in fonfc idj^cdk 

•■ • F 2 The 



. 6S UJe^^ ^Ci ^f Camphor* 

Xhe camphoric acid^ or rather the radical of 
this acid, . exifts in feveral vegetables ; fince 
camphor may bq ;extradled from the oils of 
thyme, of cittnamQn:^;pf turpentine, of mint, of 
.feverfew,, of falTafras, &c» Mr> Dehne has ob. 
tainedit from the pafque fk>wer» or .pi^lfatilla; 

r. ■■§. .1* ■* *, ■.J.i.i ...^.-11 

and. .Cartheufer has ; indicated feveral other 

* ..-4., • ik>>.,...i 

plants whijcK. contain it. ;.. .. 

.. Alcohol readiiy .diflblves it, and it. may be 
precipitated by water alone: this folution is 
known in pharmacy by the name of Campho- 
rated Spirit of Wine ; or Camphorated Braniiy^ 
when brandy is the folvent. ^. . 

The fixed and volatile oils likewife diiTohfe 
each other by the alliftance; of heat ; the fplu* 
cions let fall cryflals in vegetation^ fi0>.ilar ta 
thofe which- are formed in the folutions offal 
ammoniac, compofed of very fine filaments 
adhering to a middle part. This obfervation 
iiras made by Mr. RomieUi Acad, des Sciences^ 
^756. 

Camphor is one of the bed remedies which 
the art of medicine pofTeffes. When applied to 
inflammatory tumours it is refolvent ; and» in« 
temally taken^ it is antifpafniodic> efpecially 
when dilTolved in brandy. It is given in Ger- 
many and in England in the dole of feveral 
4rams per day ; but in France our timid phy- 
ficians do not prefcribe it in a laiger dofe than 

a few 



Camphor. Refins. ^j 

a few grains. It mitigates heat in the urinary 
paflage. It is given triturated with yolk of 

It has likcwife been fuppofed that Its fmcll 
dcftroyed or drove away moths, and other iri- 
fcCls, which feed upon cloth, &c. 



ARTICLE IIL 

Concerjiing Reiins. 

The'name of Refin is ufed to denote inflam- 
mable fubftances foluble in alcohol, ufually af- 
fording much foot by their combuftioh ; they 
are likewife foluble in oil, but not all in water. 

All the refins appear to be nothing elfc but 
oils rendered concrete by their combination 
vith oxigene. The expofure of thefe to' the 
open air, and the decomposition of acids ap- 
plied to them, evidently prove this concluiion. 

Refms in general are lefs fwect than the bal- 
iams. They afford more volatile oil, but no 
acid, by diftillatiofi. 

There are fome among the known refins 
which are very pure, and perfedly foluble in 
alcohol, fbch'as the balm of Mecca and of Co. 
pahu, turpentines, tacamahaca, elemi; others 
are lefs pure, and contain a fmall portion^ of 

extra^ 



70 . Various JiejSnous Subjlances. 

extraft, which renders thcra not totally foluble 
in alcohol .: fuch are maftic. fahdarach. Ruaia* 
cum, laudanum, and dragon's blood. 

I. The balJ&m of -Mecca as a fluid iuice 
which becomes thick and brown by aec. It 
flows from incifions made in the amaris onp- 
balfamum. It is known by the different names 
of Balm of Judea, of Egypt, of Grand Cairo, 
of Syria, of ^onftantinople^ &c. 

Its fmell is flrong, and inclining to that of 
lemons ; its tafte is bitter and atomatic. 

ThiS; bafe diftilled.. bjr -thc^ h«^t of.bijjf^g 
water, affords much volatile, oil. . 
..It;is.b4f^micj and is glvei> i^cpfporaud, 
with fugar, or mixed with th^ yolk of egg;. It 

3,' The turppntjne .o^f l^hips flows froRj. the 

It is fluid, and of a yellowifh white, colour in- 
clining to bjue., 

^^ , lower 



■ - > . . . , 
Joiwet; flW^: qttbatrfcu, ^4 aft g; wards by. dc-. 
griCCft.higJw:.iifN,. 

Thiat«rpciHiw>diftiU<doo tfeo watCTrbatlu 
without addition, ailbrds a. very white, vcr^ 
lim{)id« ta4 very, fragr^U? vojg^tile oil;, a more 
ponderopsuoil may be extra.(Sed at. the h^ oS, 
iipiliog. water;, and. tiie relidae, which ri^ called 
Boiled Turpentiu^ affords by diftillaU9A, ia the 
reverberatoryf urn^p^^ f.weak a(pid, atiipaUxjuaa-. 
tity-of.bfown Gotiliileixt oil, a^i^^iA^cii c^U, 

Xh^ tufaewiivft H Ciuos! M\ ver¥..rare. ix^ 
coq^ffVprfc^^ VeiQkC'tur{)eiitine is esfix^^^;^ 

s 

froog^ ^ laiix : i^xplpjur is. a^. bxig^ ydlaWj? 
it$ coDfiilc^e^ limpidi^, its . fmell. ibfong aod 
arorqa^c, aadits ufte.b^terf 

Tj^etrce w;hich affoirds, it i«. thacwh^Hal*^ 
fords manna. Holes are;bpred djuring^the. fumn 
mer,n^i^ th^lxpttoxn af tKe tninks.of thefe^trces, 
inta whiph Xmajl gutters or tubes are.injfertedi^ 
to convey, the juice into veilHs intended to.rcr 
ccivc it. The refin is obtained, only from trees 
in fuUfVjgouxj the old trees very often; have 
conilderable d^pofitioas of reii^ in theiir jtrunks* 

TJt»i^. turpentine affords the,fame.pfinciplc% 
;iM^bjU;.ofxijios. 

.Ii; i$„ufed-ia medicine as. a; detergent. fort 
«jl?cr».i(i.the. luDgs, kidneys^ fifg^. either in- 
ciDrporatcd with fugar^ or . nvixfid., with the 
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7^ Vdnoui Rejinous Subftances. 

yofkof an egg, to render it more mifciblcwith 
aqueous potions. The foap of Starkty, which 
we have fpokem of under the article of Volatile 
ib^Hs, is tnade with* this turpehtine. ' 

' * The refih known in commerce by the name 

....■• 

of Stralburgh Turpentine,' is a refinous juice of 
the confidence of a fixed oil, of a yellowifh 
white -coloiir, a bitter tafl:e, and a more ^gree- 
abic'fmcll than the preceding refins. 

It flows' fttim the yew-leaved fir, which is 
very cohiftioh in the mountains of Switzetlahd. 
Thisrefin i^ collected inf Hiftefsr, which appear 
bendath the barlf in the flrong heats orfom- 
mer. The peafiints pierce thele veficles with 
the point of a fmall horn, which becomes filled 
with the juice, and is from time to time emp- 
tied into 'a .larger vcffel , ' '^ 
' The balm of Canada differs from the tur- 
pentine* of the fir in its fmell* only, 'which is 
mbre'pleafant. It is obtained fropci a fpecies 
of fit which grows in Canada. 

Oilof 'turpeiitine4s*m6re particularly ufcd 
in thearts." Itis the great folverit for all refins j 
Andi as it evaporates, it leaves them applied to 
the furface of bodies on which the mixture has 

I 

been fpread. As refiris are the bafis of all vdr- 
nifties, alcohol and oil of turpentine inuft be 
the vcHicles'or folveftts, ' • ' 

4f Pitch 
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4.' Pitch is a refinous juice^ of a ydlow CQr 
lour^ more or lefs inclining to brown. It is 
afforded by a fir named Picea or Epicea* In- 
cifions are made through the bark; and the 
i^ound is renewed ' from- time to time, as the 
lips become callous. A vigorous tree often 
affords forty pounds. 

Pitch melted, and expreffcd through bags of 
cloth^ is rendered purer. It is packed in barrels^ 
by thenameof White Pitch, or Burgundy Pitch* 

- White pitchy mixed with lamp-black, forms 
black pitch. < " • 

- white pitch kept in fufion becomes dry. The 
defrccatioritnaybe facilitated with vinegar, and 
leaving it for a time over the fire. It then be- 
comes very dry, and is called Colophony. 

Lamp-black is the foot of burned pitch. It 
is likewife prepared by cdiledting the foot of 

pit.coaU 

5. Galipot is a concrete refinous juice, of a 
yellowifli white colour and ftrong fmell. This 
juice comes from Guicnne,* where it is afforded 
by two fpecies of pine, the pinus maritima major^ 
€t minor. * ^ 

Whenthefe trees have acquired a certkin fize, 

a * 

a hole or notch'' is cut through the bark, near 
the bottoni of tlic;trunk. ^ The refin iflues out, 
and flows into veffels placed beneath to receive 

it. 



' <fl ffney?. it. ..jT^e fcf|ni%.wi?.<?prHig.the furo^ 
aHtpnja, aiH^,T»}iiU€r,dri^,againflt,t^S.trefi., ; .., 

ivood of the trunk, bran^t^e^^^n^ rf>9f&i, if/ 
l^^fKjd; tf^fi^btfr ai^doovfrcd^vijiti^ ,tiir^. pycr 
w^iiqiv^a fire,is,Ug!tted» .a^.if to-c©]^vert t%?ip, 

ijH?^ <*wcoa|r. :The:oil w^jfil?^ i?c<^feRfi?g?^d 

torn into a channel or gutter, wh)g^j([»i)p^^ 
i^iiltQ«,twfc). TMowft> flW^l9fiirii.^^l4\wn- 

psyt is;thQ ;tar.uffBd,/0r,pjijing,^3j{ pf^n^i^t^i^ 
parts of. ifeip^^lg.ati4: oth?r; vefle^^^, , 

.Thfi cfiffi]imti9n,pf:X'fyffAi Tc^oisf, Qolourcd 
tjjic^nnalMij: aftdjnjiwmw, forijas. fcaling-vfiycg. 
To make the wax^ take half an ounce of^u^ra* 
l*Cf Jtwo,jdifap[xs .of., turp^ntiw^ the fifnequan^ 
t\tiy, of q3li?|)^ojiy, one ,df afn^.cififta}?tf » afl4r 
t)^;Xap:j€ f}^anu^y,>of)ii?ii^i^ The lac and: 
tte; cojopljftpy.a??, tq biC; firft M?d^ ajftcr Vfhifhi 
the turpentine is to be added, and lai^|y,ti()^ 

from 
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^. »??!?/%?;. ■ "^"^ '^^ *4?J»cAtin(^ tt«^. and, 
'hfi>^"fr"^ #?^ that vhich i^^tf. with W 
commerce. 

" Njt^ic aflfQr^g np v<jlatile oil; wlj<jo dipic<iL, 
with ^^er. It is Mi^oft tpull/ foiuhIe.i|i ajL- 
cohol. 

This refi^, i^. ijfpd in. furoi^fioj^. It is 
ch)fw«rf, to.ftf^^i^thfn thcg^i^ j and ij^forqis 
thf bj^«,Qj(li;ey.cr^l dryii^ yanjift|es. . 

7. Sandarach is a concrete. refin^ys iuic(;» i|x^ 
dry white.tjrapfparcot tears, pf a,bi,Wcr.andAf- 
^«F%^%. ^ti? Obtained fiwumpft^^^^^^ 

S^Qiiarach iaalnPioA totally fpluble in ajf^holj 
with which it fprjus a, ycjry white.varnilh. that 
dries fpeedily. For this reafpn^ the; rcfin i^ff If * 
is, known by us^ qnder. th^ i^^^c ofVap^h 
{vertjiis). 

8.. I^b^anuQ) is^ablack. rc^oouf juice^ dry^. 
and, fr jabk« pta ftrong finellj» and a, ^iz^tf:;^ 
ble aromatic taftic. It.tranfudes frpiath^Jeayjes, 

an(l, bra^he^^of a,kin4 of ^^ifty^j ^l^JlSNSf ft^* 
in the. iflajxd .o(, Caqdia. T^purncfiprtt^ ^. ^ . 
Voyage to the Levant, i^qrp?? usjth^t^wl^ei)^ 
thc,a.ir.is dry, aiyi j tl^e . r^ip, if ues^ 0^^ of.tjic 
pores of the ciftus^ the peafants ftrike all ^^e. 

part$ 
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parts of thefe" trees with "a kind of whip, made 
of feveral thongs of leather, fixed to the end of 
aftafF; The juice adheres to the leather, and 
is cleared off with a knife. 'This is* pure lab- 

- • • • • f I t ■ • X ^ 

diriunrij "^ SHB' is very rare. That which is 
kn6\vn* by tlfe ^nattie of Idb'danum in for/is, is 
mixed with a very fine ferruginous fand,* for 
the purp'ofe^bf increafing its weight. ' ' 

9. Dragon's bl6od is a refiii of *a deep red 
ia the mafs, but bHghter when in powder. ' It 
hias neither tafte hoi" fmel I. ' 

It is obtained from' the drhlehu, in "the Ca- ' 
nary jflands,"froifA lihlch it flows In tears dur- 
ing the dog-days. It is alfo obtdited froni the 
ptero-carpus draco. The parts afe expofed to 
the vapour of hot water ; the juice iflues out 
in drops, which are colledled and wrapped' up 
in the leaves of reeds. 

The dragon's blood of the (hops, which has 
the form of flattened orbicular loaves, i$ a com- 
pofition of various gums, to which this form 
is given, after they have been coloured with a 
fmall quantity of dragon's blood. 

Dragon's blood is foluble in alcohol : the fo- 
lutioa is red : the refin itfelf may be precipi- 
tated of the fame colour. ' 

'This refin is iifed in medicine as an aftrln- 
• • • f ' . * '• ... 

gent.- ■■''■ •^' 
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eonfccrhing Balfeiiis;i-v (•■.'' C 






Some authori; define balfgms to, bQ fluid in- 
flaflimable fubftances; but therje are fome 
which are dry. Others aeain cive this name 
to the rnoft fragrant amangpthi^^ J'cfinsy M. 
Bucquet Jias confined this denomination to 
fuch.refins only %s have a fweet flavour, capa- 
l>le of beinfic communicated to water; and which 
more cifpeci^lly contain fragrant acid and con-r 
Crete (alts, which may be feparated by decoc* 
tion or fublimation. It appears, therefore that 
t^iefe fubftances contfiin a principle not found 
ijji^ refin5>. ;,A^hi,chj| comlaining with ,oxigene^ 
fqrflgis an.acid ; wljile the oil^ faturated with th^ 
fame air. forms the refin. This acid jQiIt is fo- 

lubl^ in, water and alcohol. As the chenxical 

' ■ ' ' . . ■ '..."■■ 

analyus points out a fufHciently ftriking dif- 
fercncc between balfams and.refins, we think 
it proper, to treat them feparately. 

The fubftances called Balfams are therefore 
reflns.: united with a concrete acid fait. Wq 
are acquainted with three principal kinds; viz. 
benzoin, the balfam of Tolu, and the ftorax 
calamita. 

i. Behmff 



.■^ .1 



X. Benzoin is a coagulated juice^ of a plesu 
fent fragraiftffmen, \JhichT5cEoftcrf*ftrongcr by 
fridtion and heat. 

Two varicriesi bf ^this ftibftanijb are known ; 
thebenzoeamygdaloides^ and the common ben- 

titut talfk df 'tliis balfem^ coAneiled togcttecr 




tfee ilraiid bt Siirrffltra; feut we ifb Iribt know 

JBciizoiri, raul iip^oii iiot dSSilfsi'^uics,' Ipcefl^^ 

takes nre^ afid emrts a irrong aromatic ImelL 
Biitit'itbtMrciy wiMtiVfett li^ ft 

Ere, It Iwcus up, ind' emits V mote pleitfiflt 
though leis powerTul imell. 

Benzoin pounded, aricl tioiiedlh watcr;*4.#6if^i 
an acid fair; wtict c'ryrtatlizes in iorig hfee^S 
By cooling. Tliis JTait may aifo Be cxtradtiitf Vj 
fublimation, * Irrffei by a degree di'KeiteVcrt 
icfs than that wiiicri is reqiiiredi to ralte tne^ifl of 
Benzoin ; an4 this is the (uBrtahcc calfed Flif^- 
crs of Benzoin, or the iSuBHrned Acid ot'^cH. 



» .< ■ - 



* For a drawing and defcription of this tree^t; ^^folt 
OfXtodeif^ in the Phil. Tranf. vol. Ixxvii* No. 3 1 • 

zoin. 



z<An;' Kdcher'tff th«fei pfOc^fibi is (fi(fdAdiftl2 
<!al^ and iti theipircparfttibti df the(b iin:^^/i« 
tifelftygl; iviay) I b^mby dif^ilKng iSst\km([Akl 
a^d caufc all tho ipK>diias to paffs cMfhfimftclftf 
to^cAMr into a^^c^pieidtis 'reefeivcr. I 'rtJen 
b^l ¥he^iprtt(»iS^- \ik ir^ter, and bjr thSs A<retiAif 
I 6t/tfrilP«*faiXK:h'>g;!i^tter 4ua^^ dfthelklt (Sf 
b^z^:- ibedtofe; in tliis ft^te, iSkt itrater'tfti^ 
tacks and diflblves the whole cdfifteMs^ WheiV-? 
as tW*1ita«ft ridCiirate tntitratrldft •^iS M&i pto- 
ducc thf fiutit «f&^. . : 

^ Th(b ttkblitlied Held of tpenf^oih 'has » tary ^. 
netritik^ irontotlc fii^ell, whicfb excited cough^ 
ibg^ moftcfpeciaiiy if^the fobHAnibgycfffelsb^ 
opened iMbite jrethcftw^ f t Mddmd the iyrd^p of 
inbhrnl, lAid ef^^ alkaliiite earlK>. 

itkesb ' It u)iiCiBfs with eirthft, alkalis, Md mcUr' 
Mto^tMid fbriAs ^)ti^z&^, of which ^Be!i^maAi^* 
and Scheele have given u» fome siccdtitfr* 

^('j^cdbol diJQMt^s bet^^oin totally, irithbut 
leaviAj^ftfiy reiktoe but fuch foreign iinpurities 
aalttte balfam hiay happen to contain. It may 
bc^^pMsipitatid by the addition of water; and 
thtfii'edttmtat^^^hb dpake flaid called Lie Vir« 
ginaki'--'- 

< ^^ftfrih i^ ufe9 as an aromatic in niedicin6;' 
but ftto^t'eFdom ufcd in fubftartcc, becAiifeof its 
fparing folubility : its tindurc^and volatile acid^ 

are 



to JBalfam of T/ilti* 

are ufcd. The latter is a good incifive inedi-* 
dne to be adminiftered in pituitous obltrudions. 
of the langs^ the kidneys. Sec. It, is given ia 
extradr> or difTolved in water. 
r Benzoin is employed in fumigations for in«- 
dolent tumours; The oil is likewife an excel* 
lent refo^y^nt. It is applied by fric^iont.to 
xpembersr affeded with '^old rtjeumaticand^^pai* 
ralytic diforders. .',''( .- - • 

, .?. Th? balfam of Tolu, of Peru, orpf Qar- 
thagena, has a mild and plealant fmdU... - 
. It ifr injct with in commerce in two difTcrent 
forfDA/> eith€tr> in {hells; or in the fluidiftate* 
Tl)e co^o i$: foftehed .1^ boiling ;wateri' and« 
the balfam Hows out in the fluid form.* : • ^ r. 
. The tree, which affords, it,^ is the TojUiilera 
of Linnaeus* It grows in.South America» Ja 
the. diftrid called Tolu^ between Carthagena 
and NofTibrede Dios.. • ' r 

The flujd; balfam affords muchbvolatile'oil 
when diftilled by the heat of b<[)iling watgr* • 

An acid fait may be extrafled.fronri this baU 
fam, which greatly refembles that of benzoini 
and may be obtained by the fame procelTesi 
but this fublimed fait is commonly brown, be- 
caufe it is foiled by f portion of the balfam^ 
\irhich rifes with a lefs heat than benzoin 
does. 

This 



. lWj>a}rain if;^/plul^lp.4n ^Icobplj, and may 

be pcecmitated byth? addition of water, 

.; ^Jtjisjotmcb ujfed,|n rnejiicine, ^s,.9n.ax-pn»atic, 

IH^PiM^■F^*?'■^jf H^?ed with fpg^r, or. pii^ea 
mfhJfom^f^X!i4'-A S^iwJf eii^pared from it 
J>y .<MgF^iW. ^^ i": * ^5?^!^ heat wrtl^ fugar ; op 
hj[;^,iflb|^vi|ig it iiv.alcoholj adding, Aigar,: and 
fuiTering the alcohol' to diflipate fpontaneoufly... 
It is falfified by thacerating the difiilled oil 
of benzoin upon the^bud^ of thebalm-fcented 
poplar, and adding a fmall quantity of the na- 
tural balfstmV '' •-' / 
;.> ^mitff te?:C^aijii;a^is ajuic?, of ^ very 

-:..:Tfe« Pte^f l"'^?^ a%ds.it.is called the wi- 
cfifal ,li<^4 .ansbier. It-h<^ been, loqg fumpofed 

is known in Provence, in the wood of La Char- 
Uttjdfe df MffWrieu^.by tKcname of Alibbuficr ; 
aqdj according to Duhaincl^alibrds a¥ery'Odo« 
Its habitudes during r^nalyfis j^i^p ji^p^Cimt 
as thCfprcccding^^Od^U ej^hit^itsthCrfarnQphc- 
.xumiena*. , .^ .,,,.. 
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8^ Bidfinhi "'GitM Itffins, 

"•' it wai forttieriy brbij^ 'td as ih ciMi or 
reeds; whence its mim^ bf ftbiax catittiftsr. ' ^ ' 
Thi^^e three MIfamir fik^ththe fnfe'lif ttofe 
flragmht paffils ^hich-ajte'^rhed iii ttttd-chdrii^ 
Vrs of the ilck^ ttf'C«nce«I or d^^tiliif'bM 
Atiells. lliefi:^ baUiuiti are madeihtky iriftflifc 
ty niattit ttfg^m /'with the addiUon '6f it^atfl 
coal and tkd nltrat^ of poi^alhi to ftCtfitate 
tbn^bttltiwi. ::w..-; ■■ 
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ARTICLE' "Vi^ --y^":^" •' 
Concerning Gum Refiiuurr i it 
<' tfce" gQfii' kfib'irt" ^a 'i^^ ""HififtttW? of 




iorifM ^ui^pofeV 'tftey;ji(ri''foirietth^es'\HHi!^. 
as in the tithymalu^'an(!r' ^«^ iigitrteV'fdittdi 
tttiicV'jreliiftt'^ as ihthe chdiddh!tr^9 fothat 
'^e itoarcefiiTidef ili^e ^obftaiice^ ti^tVid'einbU 
mnii ^Ii<jre"c6nrt1nifeht prihttiki-'Virj^ tA 

their pfoportbns. '' ' ' - ' ' 

■lic'^W^etehS'^ pWtfyttlublt i^ ^Jtoi 
aiuir^ftirin'afcohyi:'''"-" - ■ .V -'^->- -»- .biw 

Qne chariJtd^6rgUftff(f«'h*'fe;'t1hat'tHi^ift& 
*f W4tf(jV TtU^bid iii •<frMih#crfet'birf!etf.- 

'*hii"c1ats'" iV ibfliefentty^^htw^wfltf i i ilwrf wfc 
Ihall only treat of the principal fpcdbsV^^hd 

•- Wore 



Otihmm. ScaMi§9fff. S5 

mote efpeciariy thhtk which are ufod in medu 



cine. • '■ 



i^OKfaainitti^ or frankincenfe^ ijagutnre- 
fi*/ itt tears of a ycllowifh white colour, and 

l^eiiit^zlrciit. Two kinds arc known in trader 

I'll' 

the 'Anilb intfdrtft, in fmall very pure tears ; and 

the female inc^nfe, in large and impure tears. 

The tree which affords it is not known. 

Some authofrs fuppofe it to be the cedar with 

cypttfs Ittivcs. 

OlibMiuin contains throe parts of refinous 
» • • 

matter, afid bne of extradt, "When it ii boiled 
itt trat^fj tW fblution is white and turbid, like 
that of all the juices of this clafs. When it is 
i^iiHy {b T^hUQs a fVnall quantity of volatile pil* 

Ofibtadifr'is ufed in medicine as a refolvent^ 
Bttf its ! chief life is in our temples, whtre it has 
been adopted as one of the inllruments of 
•worlhlp of the Divinity. 

It is ufed iti hofpitals, to difguife th^ fmell 
of the putrid air which is exhaled . M. Achard 
has proved that this proceeding h^s no other ef« 
Mt than that of deceiving the (bnfe of fmelling. 
'"^. Scaimnony is of a blackilh grey colour^ 
a bitter and acrid tafte, and a Itrong naufeous 
ffnell. 

Two varieties arc met with in coikimerce ; 
Mie of which comes from AlcfJpo, and the 
•ther ffora Srn}^rna. The ftVft is j^Icr, lighteij> 

G 2 r^^ 



84 V Scamm0ny. 'Cum Gutt^^ 

and more pure ^th€ fecqji^' iis , bhick," heavy/ 
and mixed with foreign fubftanccs. 

It is extr^dled from- the convolvulus fcam- 
monia,, principally from the root^ For this 
purpofe incifions are made at the bead, of the 
root ; i( is colledled in mufcle fh.^1^. But moft 
of that met with in trade is obtained from d^ 

• ■ ■ ■■ 

roots by expreflion. 

...From the.rtdTults of the analyfis^f Geoffirop 
and Cartheufer^ it appears that the proportion 
of.jLbe component ^arts varies in the different 
fpepimj^ns examined., The latter obtained new 

onchhalf of ^:^trac%if v^hereas thci former found 

.i i .. • ....■..- 

gpjy pne-iixtbvi' .... :„; 
^ .Scammpny is , u;fed in,medicine j^t? pui]gati V€i 
in the <lQfe of jfcvcral grains. Wh^^p triturated 
ytith fugar and almonds^ it forms ^ very agreq* 
aj)le |>urgative emuIiion» When foftened hy^Ak 
mixture of the juice of liquoriceji or of wil^ 
quiiacies> it forms tbf dtagredium. . 
. 3... Cum gutter lias a reddiih yellow colour: 
it^^h^s npfipell; bi^t its tafte is acrid and caufticw 
Gam gutt£ was- brought to CluQus in 1630^ 
It qomes from the kingdom of Siam. from 
China^ and from^ tiue ifland of Ceylon^ in C)ui 
linders of various fizes. The tree which affords 
if is called Coddam Pulli. Herman reports, 
frgm his o.wnpbfervation asan cye-witnefs, thiUt 
a ooilky and yellowiihjaiceflowt from incifions 

made 
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inade in thefe trees ; that this juice becomes 
thick by the heat of the fun; and that^ when 
it is in a ftate fit to be handled^ it is formed 
into large globular maffes. . ^ : 

Geoffroy has extradled iive^fixths of re(in 
from gum gutt^s. Cartheufer has afcribed to 
it more extradiive than refinous matter^ 

Gum guttse is (bmefimes ufed as a purgative^ 
in a dofe of a. few grains. But the principal 
ufeof this fubftancejs in paintings where it 

is recommended by the beauty; of it3 colour. , 

• 

4^ Afla foslida is niet wi}:h in tears of a yeU 
lowifli white colour ; but moft commQuly .in 

« 

the form of loaves formed b^ the aggregation 
of a number of the tears. . It has an acrid and 
bitter tafte. . and its fmell is one of the moft 
difagreeable. I 

. The plant which affpfds it is c^Jled FeruJa 
AfiaFoetida.; 

IThis plant grow» in Periia; and the juice of 
its root is obtained by expreflion^ according tp 
Kasmpfer. It is fluid and white when it iffues 
from the plant, and it emits an ^^sominablc 

fmell when recent. This juice lofes its fmell> 

- - ^ -^ , ' • 1. . 

and becomes coloured, as it dries^ But it flill 

• ' ■ * ... 

retains fmell enough to entitle it to the name 
of Stercus Diaboli. , 

The Indians find its flavour agree*bl^;,thev 

Wfc it foy/SJifeping, ,*nd c^ll jt.tbe/w.? of the. 
.• ' 3 " gods: 



MS 'Varidus Kinds tfAhts. ' 

fdds: a proof wliich evinces, beyond ev^ry^jiri- 
gtJttifent, that taftes inttft not be difpubed, 
^ Carthcdfer foiirtd it to cofttaW H»i6.tl>in9 of 
rcfin, ' . *' 

* Itista folvent im<S dift^tient rcihtdy^ and 
thorc 'puftfctflarl)^ VafuaWt as ii ftibft pow^rfal 
antihyfteffc. ' * ; j j ..j 

• 5. Atoei* is a juice /)f i- ttd-bfown cbloiir, 
fend veiycoftfidmblc bittcriifeft. Ifhrt* Vptc^h 
are <iiflingtl^iA)td-i--the fdceotriiui ulties, the 
hectic alofcs; ahd the coballine tii^tx ihef 
tiiflferOftlyift theif tJegrte t)f pitfitf . ' M; dc 
Jiiflmi, Wb6 fa^'%1iefe threfe Viitieti«ft^ (ire{xrired 
ietNforviiBdroiA Sjpain^ aiTuitis its thiit t\xf mt 
iia obtained &om the ak)e Viitgarts^ The RrR 
^tfttf'h oibtaiMed by ttiakiiig' inciii^ ift {he 
leaves. Time is allowed for its ifVijjtf rititsi to 
fttbfide'peife^ly. The fluid it thM^ecanted 
from the dregs^ and left to become'fhic^ ; khit 
idiich it is put into kathetn ftcksftrTale^ tin- 
der thfc name of Sdccotrint aloei . A juice of 
the ft me nature is obtainird by cxpreffion from 
the ifemc leaves, >vhith; t«^n chrified in the 
fame manner, forms the hepsrtic aloes ;- and i3te 
coballine aloes is obtained by a lltonger prdf- 

The Soccotrine aloes contains no nrtore than 
one-eighth of refin, according to Boukhic. 
The hepatic aloes x:ontuns liidf itk^igh^- - 
* Aloe« 



JVloes is very itauch tifcd m medickie W:A 
^ufgatrve^ QiniCy «itcnttiw»abd /vermifuge. 

6b Gnm frnmofAnC Ita fonietnnes «H:%w)gh 
in Imall.Mmit whkc wkiMit aM y^law mt^* 
out. • But thcx Sire often iUAitecJ m die maft^ 
jMfianAlivfi; the bpns,oi iunyg4a)oid^. 

Its fmcU is f«tid; imd itjs tii(te Mn4» ^it* 
ttr> and father Bfi«tfto«i.$» 
' " This juice cosies fvom the 4dclr(sx>f Afcicit 
and |te phut Vkhkkaffonbitife unknown: it 
^sptcTiuDodtxrbe of the.^bfe of (irabtfl|iferoiHi 
plants^ from the figure ^f^e feeds fiMtid ijitt. 

Gua: ammotaiiKi is .toy much uBAmntdi^ 
cine, it is « very gjEKKi al^erntive s and if 9 
in fiUM, inco^xatcd w^tlil^ftgar^ mt ih iome 
cxthifi; id: may even ibe diflblinecl or diffitfid 
>n Lanier: this liquid. beconses turbid, aqd «f a 
ydlowifii wfajite. Gum ammoniac enters inib 
die ^UxlifKifition of ali difcuffive plaOers^ 



Concerning Caoutchouc^ or Elaftic Gum. 

£Ififtic fgum is one of tbo(e fubilaaces which 

,fC is ^jffl&cult to clafs» It ^urns like 4iefiQS;liut 

its foftn^fsj, its eiaflficity, and itsiiif^UibiUty in 

(^ . iMqftruuim rvhich -ufually jd^Tfilve irqfins^ 

do not allow us to clafs it among thaff bodicp ^ 

l^:tfree,w^kb affords it is ki^awia by the 

,,-, . I name 



*iHimc of&ctingi bjr^hdlndiamof^aniii.Thc 
inhal>itintr-^^the jprMdiite «of EfqfDenaldas; a 
^'^viritc df'i^ito^^ciill IfrHhirm i and- thofe of 
-ttefc'f>i'W'mce'>f Mawaiy/GfelifatcAt^ n-: 

,i;:Mn Richard ha* prov*d".that?fthb'ttree.Js/of 
the family oif'thic -jeuphorbia i'ind^iyiyi IDo^^ 

- has obfcrverfj that- the €^cd^^hich iiteniovfcred 

YV'ith a down that refcfl1bfcfir4iha)^ftvatrSi^ were 

-covered virMiisr gum vcry^mmh'TefeinblihJI; the 

claftk'guhi.' ^hefe infedtftfced'onthp'o^hor- 

sbiunhpilbiiirthdre irhich come from odwbfitua- 

.tioiiahfffbrt^thc&ftte»j«ice>f'i vi: ; j:i ^t::;-.*-: 

-ib W^^r^iddebted tq Mn Condamine fiir an ac. 

xiMo^t^aMdliccurate dSdcaits^qncemtngihutiirce. 

e^Aiikad; des ^cicnaai Y75.c^}LcTidsaca^kiBaichLn 

^ihfblibsu6Jaftef:Mr•-I^rcfnea^vengiheer)^t'Cay- 

vdMib^ith^i-tbc caoutchducdsa ;v:ay lofty, tree. 

rlnci^AS'>are made in /the baric {.and > the 'White 

juice, which; fiow3'Out iirla. moveidr'^fs IJqiAd 

ftate, is received in a veffel placed for that pur- 

pqfe».:)This'i4 applieds Jn -fuQcej[fivc cofitings 

upon a mould of clay, and dried by the fire, or 

'in the fun: All forts bfidefigns arc traced upon 

it whilic fbft ; "and, WhcA it is'dry, the clay mould 

is criifhed; SAd ■ the pieties' ihaken oat. ' - 

• This gum is verjr felaftic, and cajjable of great 
^xfcenfion. . :•- f • 

When elaftic gum is expofedto the fire, it 

becomes 



• 
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becomes Xo^^*£w^lU up» and .burns with a 
vrhire flame. It is ufed for illumination, in-* 
flead of canAies>. at Cayenne. . v . ji 

'^: btis not Sit all.foluble either in- water or aU 
xahoL ; : Bu& Maiquer hits aflured us- that ethc;r 
is : itft tni^-Solmtnt i ' and updti: this prppert)^ bp 
bos .inffituted the; art. of making bougie; , for 
chiniKgical uft^ of el^ftic gurti^ by applying this 
folcuiDii upon a: m(mld of waxtjill it is ofr^the 
ireqfnifite tfaiickfteCu . ■ : 
' Mr. Bcniiard».td whom.wt a^e indebted for 
importanr ^pbiervations upon thi^ . fubdanc^ 
found - ^aljL die nitric ethtr which. :4i^blved 
elaftic guml^ Very pure fulphuric ether did 
not perceptibly adl upon it. ' . : m 1 /. 

' . If elaftic gum be put in contadt: witb^ vola- 
tile oil^ fuch as that of turpentine^ or evenif it 
be expofed to the vapour of that ijuid^ it fw^llSj 
ibfEeils^ ^nd becomes very pally.. It may then 
' be fpread upon, paper^ or applied. as a varniih to 
cloth; but'thris covering prefer ves its adhefive 
>quality^ and does not lofe it for a long tin¥e« 
.Thenndsture of volatile oil and alcohol forms 
a better £)l.vent than the pure pil^ and the var-- 
niih dries :inorefpeedily. ... 

. Mr. fidcftiard.has .concluded from his exp^ri- 
-ments that the elaftic gum is a fat.oil^ coloured 
b7.a mattf r rfoluhle in alcohQl^ iM^Ji foiled ^f 
i-A the 



^ EUftic Gum^ 

If linfeed oil b« ye^^rodircfyiArying bfdi:. 
^e(Uiig k «ipM ^rfijle dtfdes 4(ir.lead; «iid: ii! be 
lAfefWftids' ftpfd tod w tch> a^ fif|ail lArufhaipda ingr 
4ttrfae€f> AOfl -^^diied i^y tiie: fun or M tfao f vi6kB» 
k^ffbiMN'« p^Hkieof ^ CMMtiibk ickgreearif 
^ka^, im^titiytxvtnf^ burning 
^aftk giHiii and iimnderiUlyebflnriand 
fible. If this very drying laiLiaeiiBft MrBifride 
AJiAlkm vefd> the ibr&bc becUumtbickj.tind 
Atatis % nembrane irhich.faBK.dtiegrDUeftftnaH 
46gy with' Che claltic gam;..' Apoiuid df.tWls 
l€^ fpift^ up«l4 Aone, and jexpfo&dto tkt f(ir 
for fix or feven momfas^ yepiia e ij a haaft all the 
-properties of elaftacguiiw it was uftd co iiu^e 
Hearbeters -and bevgies; Yvaa appUed to varniik 

- i^ome gum refins are cleared by arc of their 
^wtraidlive principle^ for the purpofeiof apply ing 
l:hein to various lafes. Such is theintcnjtianQf 
Ifftc procefs ufed to make birdJinse. Thu ^ 
made from different Aibftances^ astbe berries of 
niiiletoe^ the fruit <^f the febeften^ Sea Bvt 
the beft is that which is made <^f tte bark of 
^ehollyoakk TH«5fe trees ai^e peeled in the 
wmtStof juflfe w July i ithe outer bwk is- 
fs^sA, MOsvhe (ecittid i^ hoiitAjkiffOiag 

':ifl for 
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fbf FevcnHM: eiglit fibtrra. It is then nmdeinto 
ntitfRs^ ivlhch we buried in the gftnsiulj and 
coveredi with ftones^^r feveral fajrers oiieovdr 
tItefMher. After having previoufijilr&ined ^ff 
tWitnaifinre; they art fofiered t!o lerment for 
fifteen Ak^s/ Until i4ie matter has acquired die 
adhefivetonfiftence'efpafte. Theflnafs is then 
beaten till it becomes capable of being wrought 
with the hands^ 'Or kneaded; after which k is 
wafhed in a iwming (lream« laftly^ it it 
jdaced far three or four days in another vefTd^ 
that it niay throw tip its ikmh or iihjptirities i 
in whidi hSt ftate it is put into proper Veifels^ 
»id keptfbr ufe. 

The following compofitton is fike^ile inade 
nfe of tinder the name of Bird-Lime. Take 
bne pound of bird-Iinte^ one pound of goofe«. 
greafe; add to this one ounce of vinegar, teBf 
wx ounce of oil, and the fame quantity of tur- 
pentine. Boil the mixture for feveral minutes^ 
and heat the mafs when you are defirous of 
trfStog it' as a cement. It »ay be prevented 
from frcieeihg in winter, by adding a fmall 
Quantity tK petroleum. 

.Cooceriong Vami&» 

The Pere d'Incarville has informed us that 
the tree wMch affords the varriith 6f Chinn itf 

called 



9ji Varnijb of, the Cbinefe. 

callccj Tfi-chou by the Chincfe. This tree is 
propagated byofF-fctSj ; When thjB ^ultivatoris 
dcfirou& of planting ^his, he. ukes a branchj 
iv<hi9]v.he wraps up in a rpafs of es^rth^ byineaas 
^i ^9^y: r-C?x^ is taken to moiften this^^artbi 
the ^i;ancjb pufhcs oiu roocs^ and is then pruned 
and tranfplMted. ; This tree 'grows^to the fize 

of a TOan?S;Jpg, , ^ - , ; l.J:.- 

The vamiih i3il^aM?n in? fpring^ . If k be a 
cultivated tree, it,afRjrds three gatherings*. It 
is extra^d by inciiions made in the^fprins; 
and when the varnifb*. >v.hich is received in 

» 

il^ells^dp^ Opt flow, f<;veral hogs briftles, inoift. 
ened with water or fpictle, are introduced into 
the wx>undj' and caufe it. to run. When the 
tree is exbaufted, the upper part of it is wrap- 
ped in fjtraw, whic^h is fet on fire, and caufes the 
T^nifh to precipijtate^o the bottom of thetree^ 
where it flows out of perforations made for th^ 
purpofe^ 

Thofe who colled the varnifh fet out before 

day.^break, .and place their ib^llis beneath the 

apertures. The.lhell^ ai;e not leff longer than 

; three hours in their place, .becaufethe heat of 

the fun would evaporate the varnilh. 

The varni(h*emits a fmell which the workmen 
are vc^y careful to avoid fjefpirjpg. . It produces 
aae|fa^w^Jj|ijj^-):hcyc^ the budoiftheyarnifb, 

luk:) " "" ^' When 



" 'Mten -the KsrarftirilgiBs from ■ the t cec;>it re- 
fembles ^icch;:! By exporurc;to the airit gim- 
dU^y.bocoibesjCQlburedj zM vsl at laft ofra 

'J :^iP jiw!^wjlai;c|i;flcttv;s from mdtfions made in 
thf .^tf'UnlRii^ndcbrukclaLCisii'f the thus tbxicddeii. 
dr0iH.|)pff(pffeftlehe;iferoQ^^ The. tree; 

thatgrovi?^*ia/)UFclim^i8flffdtds;ajwhitetmilky 
flbid^ iildl&ch becQD(i!e» bitck and'thick by the 
cpntaQ otf{the air ; -its colour is the moft beau« 
tituVt|l9tk.:.and.it would be eafyito introduce 
this .iriihiableipecies' of induftry into the king-- 
ifei»>:beraufe the (tree grows wonderfxilly well 
in all climates^ and refifts the coldof^ihc winter. 

ira«fi^J(e thef viiKniihv&nght, itisjevapbrated 
l>][jA(9 ttfi^.; s^nd it body isgiven toitiwich hog's 
g^jUndrche fylp^iaCe of icon,: or mkitiat vitriol, 
ori^b^.^^bijiefe ufe^the oil of tea, .:which. they 
xetKler,4.rj;ing.by bqilit^git with orpiment, real* 
gar,iwid.arfenic. \ . , , 

Xhe v^i^ifliefr inoft ufed .«n the arts have ail 
of them the rcQns.for their bafe; and (he.fun« 
^ajneoti^l fa<5b in tht^^val'uableart are reducible 
(q ^ following ptcinciples. . . » ;: t . i l 

To yju^ilh any iub.ftancey conliils in applyi 
ing uppp its furfocea covering of fuchu. nature, 
as (hall defend it from the influence of the air, 
and give it a ihiningappiparance. . . 

A coat 



A cixK of vsunilh eng^ tbeiffoiie topblBA 
|]Kfolklwil^pfapeRiei^-^«» It moft cxclods 
tfieadianufdieair; bccuifc wowl and metalt 
are vamifhed to defend them fiom decar]^ Md 
xuft. 3 .. H araft rcfift watar } fer otherw^thc 
cfie& of the varnifh ooold aot be perotatieiir*. 
9« It oughtnoi 10 alisr foch coloimaa maeifi^ 
tended, to be pf eferved b^ this means. 

It is ttecellaiy therefore ttatc a Vatnifli flidaM 
be edfilx extended or fpread over the ^Ant^ 
srkbovtleamiig pores or cavities ;:thatil Ikimkl 
not chKck oriels and that it ihould iDfift iM^^ 
ter» NoMr rcfiw are the only bodies thiiLpoli^ 
fed tbefieriploperties. 

. Refinaicanfeqaently vadk be afed as 'the 
bafeaofvBfnifli. Theqiieftion which of cotttft 
prefeht^ itfeif muft Chen be^ \iMt to difpbft 
them £ar. this nfe % and for this purpbfe Aejr 
imtft be difiblvcd) %» tninoiely divided as "poT^ 
fible^ and combined in fuch a manner thfet tht 
iisiperft(9imsof thofe whi^sh might bedifpofed 
to fcaiei fany be coirredled by others. 

Refins may beilifl^ved by three 'S^;efmM^ 
1. By fixed oih i. By Vtftatile oil. %i%i 
alcofaoL Aiid accwdinglf^ >iirc have three lands 
of vanmHh ^the far orotty vaHiilh^ efllblifial vaiV 
niih^ and ^Morii varniCh. 

Before a refin is dtHMytd m a fijQidOil, if n 

necef- 



iieceflary to render the oil drying. For this 
purpofe the (mT^s bdilid -^tiiih inlttallic oxides ; 
jn which operation the mucilage of the oil 
combines ^tn the metal, while the oil itfelf 
4miMt vi^lfte <mgetie^ of the oxv^^ : Xpiac^ 
ctkraicxfafL^ryiAig of tjiis. vaFm£|)k» it ia iiec€£- 

; The.irfif titijii .Ytif niSies .confift of a folutjcia 
ofvefiiK ininl of mrpeqtine« .TJbe vami^beiiig 
apfllkd, tb'e>i£ileiuial oil ilies .offj and Ieav«« 
Ihf icfiii» ... This k ufe^ ^j^, fof paintingSi. 
f: WlKftrefins9cediirolvt^in;^<y)hal«.thei^rj- 
■agi..dcici vcty %iQe^lyy anftis fel^ec^ 09| cc^gk { 
Ikitj:^dli9 fattltis^jiH)rnaftoA ^)?> Micting ^ fmsjji 
jyMincitjr !of ttufi$iU$«e to (h&.mji^urei ipf)>^ 
xcndbrt it brighter, and lefs briftki wben ds^« . 
fr'A^Hnc'caiQUMdr rcftos os '^msj; iuch i!^,gum 
~tpiitd(yi€hDigQft''s Uoody &04 .ace ufed to c^^ljotfr 

To^vc hsgtii ta>the vairntfli tfti6r ifi is knd 
4NUt.it la nfahoii witb^ploubded |mmice (loaf 
Md .loiter; ,whkth; bci&gidin«d >irkb a cloihiithf 
4i^lJik;ia^l|eltinDzia iubbo(^lmebid^ oikdiinig 
iM tispalisb-.arhc,fitfiw&ia:aail aU ikMed 
vidicfqftJinbait^^ba, clcdred jof.bll gn»^iic(« 
iliikh.pa«dhritf^t)dfai^ «id^(^^ 
the-^lMn ofidisr.tiand. 
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The feeljla appears M be Imfy a Hi^ht aloinUi 
tkm of miicilage; for it di^ifiirar from thatiiiitu- 
Hance in no other refpi^ ^hJui-iiibeiAg infolu*. 
file in cold urateryin which •IJ'q&id it falls'ikrith 
wonderlttt-46icknefs« If i) he ^ut into hot ^k^iu 
ter; it fornia'li mucilage> afid^refuinekaliiiij; 
charaA'ers. it feetns that- the fcicbla ^wtiKplf 
a mucilage depnWd <>f: calorit4r..Iftjftl)r^ a 
youi^plant't^ atl^ucilagei tl^ ^d phuicaiud 
friiite afiofd 'little feculay* 1}e€aufe tbeiHear.ft 
^rcHiger iiVy^ngfbari in «td>ptontsjacccmtiftg 

tO'-Dr.-»Hittlte|-'J :'^ £! I. »■•* ;■;::;;! ili n ii^bim 

- 'Thfte a#e' fewi^lj^nts w&ichi do nbt-coiiEkin 
fecula.^ Mr. Pannentier h«i giv^n ui»a Jift:i^ 
all thofe which afford it, in his ezpetiinents-. 
fSee his Recherches fur les Vegctkux.ll^ourif- 
fans. ) But ' t^e*feedsof gfaniiheous and JcgupuK 
fious v^geiable% as ^wolias theiroots, ; which hmt^ 
taniftscall Tuberofe^cdntaiikitnvoftpleatifiiUjQw 

' 'Nothing mo^eds:reqttir^,in'SrderitiiieBtim£k 
the fecula^ than to.briiifc orogrindnthetplaiiLm 
^ttri iind the fecula^isshichitf Miiifrfa^Aded 
in that fluid, foon fails co thebottom« We fhall 

not 
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■^ fec^jSH ^fj;, u^dfiA the arts or in mcdicinCf 
^h,zrfiittio{e of b,rypqy, of potatoe;^ P*^V3» 

. ; .fj, .IPhQ fepuJ». 9^. bryopy is ^tra^^efj ffotw 
ihc ;l»fiit4rf lhat,flUnt» The bark is firft t»kea 
tiffliljOQ^ thftr9p^vwhich is then rafped^ and 
fobrnttwd to the pr.^fs , The j uicp which flpw? 
out by expreflion is rendered white ^nd opake 
Ay ft4te*lU whi^H Aibfidep. The liquW is ^hcn 
4flcmf9^ 9ff». 9nd the fecula ^r^ed.: . I( is 
itongly.fnirganve/ qn ^Qcount pf a.pqrtiQa of 
cxtcaft : which it j'^t^ins; but it ip^y be dc** 
'prhrcdofit$ purgaciyp virtue by careful wafh^ 
ing in water. If water be poured Qn the marc 
Mrhich TMfifUii^ E(^i\e^{h the prefs;, a large qxx^n^ 
tity js.obliained'Which is^npt purgative, becaufe 
tkeextra&ivq ffM,t^ wag forced out jby (hp 
firft operadon. Mr. Baumc has propqfed tp 
fiibftitut6 tfai9 fecula irtft^ qf ftarchi The 
t^la isfaSfarded by firpilfif tre^ment of (hP 

foots of "^cinn^flag and arum^ 
2. That whiflK is g?nfr^ly kpown by tfef 

jnflie of Bocacoe f^louTj i? n^^thipg bu; thp^f^r 
^euUtcf this root- obtained by ordiaaiy 4i>d cafy 

procefles. The root being well wafbc^,. it.ip 
pounded or cru(h<d in fuQh ^ mjiBncr ^ pe^r 
feftly to4eftroy its toxtur^. T\» j^ip V^ ^^^ 
.. III. H put 
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9^ Various Kinds of Fteula, 

jputiiitaa ficve, and water poured on it;ivHrch 
ckrries off the fecula, and depoiits it at the 
bottom of the receiving ve^el. The wat»^ 
which is coloured by extradHve- matter, and 

_^ 1 * ■ • » * ' * 

part of the parenchyma that remains^ f^fpekid- 
ed^ is decanted off^ and thediipofltioli %s Wailu 
cd feveral times. The (folour'of tht^clcula 
grows whrtcfr as it dries; 'and when di^it-» 
very white and fine. ' .: . 

As this fecuia has become an article of com. 
mon ufe for ibme time paft^ feveral inftruments 
have been contrived which are more or lefe 
fuited to bruife the potatoes. Rafps hare been 
propofed turningincylinders^miJIs armed with 
points of iron, &c. 

3. The caflavd of the Americans is extraft* 
ed from the roots of the manioc. This plant 
contains an acrid and very dangerous poifoti^ 
erf which it muft be very carefully deprived. 
The Americans take the frefti root of manioc, 
which they peel, rafp^ and inclofe in a bag w 
fack formed of rulhes> and of a very open icx- 
ture. This bag is fufpended from a ftaff ; and 
a very heavy veffd is faftened to its lower parf^^ 
which draws the bsKg down, fo:as> in fome mea- 
fure to comprefs the root, at the fame time that 
it receives the juice as it flows out.. The juice 
is a mod dreadful poifon. .: When, the vfn^ is 



veil clparpdiQ^thiC juice, it i^put intd the fame. 
bagi, and ejcpdlM itQcJry; in. .th«r fmoke. The> 
fift6l ioot ii.-08llecl:C*iraVa. . 5^o convert ipj 
into JbQd|> it jai.fprea^: out upqn an hot briclfi 
Qf;.-p\*tc^of iipn»i»ad when the furface vhich^ 
refts immediately, on the brick is of a f eddilh 
brown colour^ 4.t isj^med^.to bake the other 
$dc; and in this .i^ate it forms what is called 

The ci?prefled juice carries with i; the fincft- 
part ofthe fecuUj which quickly fubiides ; and 
this feculaj known by the name of MouchalTe^ 
is ufcd to make .paftry. - 

: The p0ifo<iQUS extradt which tiioft of thefe 
loots that at)0und in fecula contaiHi pugb( to 
engage tbofe who prepare them to be uncom- 
monly attentive to the due management of the 
pFQCefs* /.Without the moil fcrupulous care 
the moft unhappy confequences may folloyv. 
It ihould always be recoUeded^ in the prepa* 
ration of thefe. fubftances^ that the poifon is 
in conta<fl with the food. 
.. -^A fecula has like wife been appropriated to 
(Jomeftic ufe3» which is extracted from the pith 
of fcveral farinaceous palms^ and is, known by 
the name of Sago. This preparation is made 
in the Molucca Iflands. The pith of middie^^ 
%f/sd palms is only ufed ; for the youngs as well 
as the old^ affprd yery little fecula. This pith 

H2 ' ^' u. 



f6b FtiW^Mymfiii^^J^ FmtiJ^ 

ftired'to fublifle. * Wh«h^tke^fecub irdiria^, itr 
fortns-' ftil^ll grair* ; whifeh •Wh^ii ^tcdMtd'tO^ 

avery-Aour^hihg'^uipik- rt^^ :: 

Mi Pa?rtniniticl»nvas propefed tb nttl^e'fegW 
out of pbtatbcs ; ih conft^Artke dif liin idea 
that all feculae are abfolucely idend^al^ andtkfiK^^ 
this prineiplb is ofie'^Hd the fei^^ lii ^iM^c. 
Fbr this purpafe his prdp^e's «6^kdd n %)(Bim 
fiA of th^' UovA^ K>i pot^tbe^s • p^nJkiy - to : 4 

chopin, or half a pint, of >6t 1vatiBr<0i^4hiltf;-t<i^ 
be kipt'^itrihffovtt a gdntk fit6 fer hdf^aa 
hour;' ■ Sug^r lAay be add^d, tf^fkh arofhafhW 
or fpk:^, luch as cinnumdnj li^iA<m piet^ filfe- 
flroB,^x*nge-floW^r water, rofc-watcri &c; '^^^ • 

Tht'1^ of {potatoes may lik^wife be fi^n 
pared wit]) vealbroth, chickieti broth, orlK>tn^ 
moft broth. The [>#epafation tnay be vitried 
iftathoufahd wftys, and it forms a very %hbk?*^ 
fome and nourifliing f66d; * '' "^ 

5. The bulbs of all the kinds of orchis iliiay 
be ufed to makefalep. AH that is requlred'tte 
be done cbnfifts in depriving them of the -ix- 
trkflfive principle, and drying the rcfidufev^ 
which becomes tranfparent by this operatidm ' 
' Iri ordbr to dry^ them mpre fpeedily, th^yart' 
firuiig;and hungup; or other ^ft it is thought 
r^ • '■' fufliu 
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*■■■■■-■ '. ■.• 

fuffiqcot tQ.mb t;h?fe bulbs in waiter qthcr hot 
orcpld^ and to dry them in 4nt)vcn. [Jliis 
laft procefs was communicated to Dr. f erci-, 
val l?y Mft j^hn Moult. 

The.feauU.of ialep^ pulverized, and com- 
bined with waWj /qrms a very riourilhing jelly. 

6^, The fcculf is likewifc one of the confti- 
tucnt prinqiplw of thp feeds pi gramineous^ 
plant6 ; and wl^n thefe havq been ground, and 
reduced into-farigaj^ nothing more is required 
than to mix them with water, in order to pre- 
cipifatf^ the fecula. But an^pther procefs for 
p5aciWAi%g.it i<fr nfed in the arts : it cpnfifl:s in 
^/^V^y^m by ^rment^tion the extra(Stiv:£ and 
g^tijDpu^ part ^ith which it }^ intimately uni^ 
tad^ and in ;his confif^ (he art of nmking 
l|arc]||i» The; procefs of the ilarch-inake^ con* 
fi^ in ferfnenUAg grain^ ppHard, damaged 
flour, &c, in the acid watQr which they^ 
c^ll taujuve.^ When the ferpnentatipn i« end^ 
ed, thqy.^ke out (he fecula, which is pr-ecir 
mtatfd to the bottom of the water, and put 
it ii|t(o h^ir ia^kiB. Frefh water is poured upon 
this, which carries the finer fecula with it : and 

' ■ .■» _•.,■! .1,1. 

this being feveral times wafhed, conftitutcs 
j^cj;!^ cleared oi i^ytty foreign principle. 

There are Ukewife. coloured, fecula^, fuch as 
.«^^ Vfi^ifl^.Afc Ih^U jtrcat P5.F)>cn we <fome 
19 :the article Dyeing. 
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" The ulcs of thcfcculae arc very numcfbfliV 

!• They conftitutc a very nburilhing'food*/ 
becaufe the nutritive virtue of gramineou^ Ve- 
getables refides in them. Thofe' feeds which 
man has appropriated for his fobd^/ 'contain 
much; and thefe feculae fornti'VeryTiounfli- 
ing jelly with hot wiater. It xniay be fccn'in 
the work of M/ Parmentieri ffiat this is thily 
the mdft fuftable'nourifliificnt'for man.' Sbn^d 
of thefe are even entirely devoted to thb piiri 
poic, ^ fuch as the caltava, ' ' * ' ' ' 

in thfe'riV)rth^tti'clitnates; the lichiml fbrm 
alhioft'thc Whbtc of the food of nian^ and Atch 
inimals j^s irc^ not ^carriivbrous,-' lifid.'thiffe 
Kc hefts, accoi*ding'to the exjperimcnts of ^tw 
Academy 6f ' Stoekholmj, jlfRird an exceMetit 

flfardh by fittiple grinding. The rein-dectv tliii 

' , . - ' If- - , 

flags, and the btfter fallow cattle of the'n6rth 
of Europe, fiibtift on the lichen rangifeririiisl 
TtTie Icelanders obtain a very delkratc ghicl 
with the fccula of the lichen Icelarjdicus^, ^ ' ' 
'2. Starch boiled in\vater, andtblouredi^tll 
a fmall quantity of azure, forms 9 paftc which 

* ■ 

is ufed to give brlghtnefs; firmneft, ftrcngtW, 
and an agreeable colour, to linen i • • ^'••' 
^. The feculae arc* alfp ufed' to make haSr 
pdwd'er ; and this confuihprioh, which is prbdi- 
gioiis^' might be Tupplied by Hareh madef^om 
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lefs valuable plants than the gramineous ; and, 
if this ^rerexlone, the objed^i of luxury would 
not enter into competiton with our mod ini- 
mediate wants« 



ARTICLE VIi; 
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Concerning ^e Vegetabte Gluten, 

« 

.The glutinous principle, which,, on accoupt. 
of its. properties refembling thofc of ammal 
fubftances, has been called the Vegeto-AninHil 
Subftance by Ibme chemifls, is more particu. \ 
larlyobj^ed from gramineous vegetalDles^We 
are indebted to Beccari for the difcoyery of 
this fubilance ; and the analyiis. of farinaceous 
fybftances has iihce been enriched with various 
important fai^s. • ,, , . » 1^ 

To mak:e. the analyfis p£ any farina, the me- 
thods employed are fuch. as are fimple, and in- 
capable of d^cotnpofing or altering any of its 
conftituent parts* A pafte i3 formed with the 
flour and water ; and this ii^ l$:npded and wrought 
in the hands under water, till it no logger com- 
munics^tes any colour to that fluid* The fub- 

ftance which then. remains in thehandl is tena-> 

' '. ' ' ' ' . . 

cious, dudile, and very elaftic ; aip4 becomes 
more and more adheflve, in proporm>n as the 

3 water 



water ;<Hffi^h-it hkd -inribibiia fllbs' 6ft ifyt^j^i 
niWtii ■'■ flii this ftmc operation i\k fifetfla 'fklir 
tb'ihi 'HfttnWi of rh<5 WAteiis Wi»4'i!hV**ktraei? 
tivc matter remains in folutioir, 'irid' xtiklf'hB 
concentrated by evaporation of the fluid. 

If the gl|Uinou^ ms^tpr b,e (tj-etched out, and 
then let go,' it returns "by fpbntaneous contrac- 
tion JWQifisi»^idlwyy&!«^ .^ If ij^^ 
it becomes extended by its weight ; and forms 
sr Vii^ilhintraiirjfeferit ^rerAISl^^ 
bft^i'lkiiftl '6H\k wbrk; rcfebblitig'tfttkeitufe 
6f thif 4h-^iribrihrt-of aHitfjils.' • '' • '• ^^---'^^^i^ 
- ' Rir.' ftfe^d^ri' His tJbft Wed tiwt th)fc>rdp6tti«t 




which are ufed by us as food. Tl^titfihtiV^W 
gWiirtSis'^i^ilterulWSfafie^lri'^fte'^^'rind 

^hidft h-fs- fti{)'pbVt^ mi'^^^MurfiW 'finiailtiiis 

fftic iAfnial'ttiifeft.' -imim h infipid ;'tt fA^feBi 
ii'p'dpo'rt hof toai^"; fctcS/niife i^6n knd ptrfdStW 
th^ I'nii dry kii', tjf b^' a'g'e'rttft:' 'tiH't ; ift \Hiifcft" 
iiat'e It refettibles glii6, &nvj bfeaks fliort iHtt 
that fuSitkiice. If in thi» ftdfeit be placed t>h 
8 burning 



bunxing coialij . it .buxls up^ is a^tated^ fl^d 
kmhia like Ml aottmi. ftlbft^ct/i By diftiniu 
lawaxit kffortisi she xmhonait aS^s^ . 

: Freai--inade ^liiten^ expofird? w thr aiic> coai^ 
dily puujefrts ; and when it has retained b flmU 
qjdkatitj ^f Rarchy this lift paffirt to the Wcid 
ieaneatathDH^ gnd retards the putnc^sdioh of 
the glilten ; aixlrin this way a fbktt Ik pnklbctd 
rebmhling. tkpst of cheefe; . 

Water doei not adback the gitttinbus ^ait^ 
If it be boiled with this fluids it ioles its extCD*' 
Ability and adhefive quality: a circumftancc £i 
Rmch the mojhe jremarkable^ as ix ibab.lndebted 
fOitfaat fluid fir the deveiopcnent df t&efe quiu 
iHeH I iitr;Cfaia principle exifted without cofadbi^ 
fibd in: tfaeiflDiir i and w&en it as deprived of 
vaotrhy.dfyihgyix alfo lofes its dbftictt^ aaii 
l^tilMOU* qfualityv 

- lAJkalis diflbl ve it, by tfad affifiaitee^of a hait^ 
iDg heau Thcifidiution is turbid; ahd depofin 
the glisiieki by the additioii of acidi^ butxl^ 
prived df Jts dkftsdtyi .< 

viThe iiitric akridjdiflblvei giucm witbiCli- 
^^^i and' this .taciii sit firft bihits' the mtnA 
l^isnous gaS) as ^ben trejated witb animal fut^ 
Aances. This^>iS' fallowed by ah emiflEioil cf 
nitrous gas ; and the refidue^ by vviipoiiation» 
Mfhtds fhe oxaik acid in crjftabk. 

The 
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o Tbi Tuiplvuric and muriatic < acids likewilc 
diiTolVe itv^ M. Paullcticr has obfervicd, that 
falts. with- bafe of ammoniac may be obtained 
from .theie combinations, difTolved in water or 
alcohol, and evaporated m the open air. 
L ilf the gluten, be dilTolvecl'.ia the vegetable 
aoid&fevecaL .times ^repeatediy, and precipi^ 
tated by alkalis;! it i& re(lored:to the ftate of 
fecula: and, according to. Macquer,, if vino* 
gar foei'.diflilied by a gentle heat from thisTdb* 
ftance^ k^is redjiiced toi.the flate df miici* 

^j^bisfubftaoce therefore f)oflirires a veiy de4 
cided anixnil cbar&dten It is to this gluten that 
wheat owes its property of making.£good paflic 
mth^ watpi^y and the facility with which itxifesi 
RcHi^Ue difcoYfired a glutinous (ub&a(iccaaaw 
logous to the prefent in the .greeo fecula of 
fianisi whrch afford ammoniacjvadd einpyrim. 
matic oil,iby,diilillati6n. The exprefled ji^ce 
cyf the hgHbaceous plants likewife afforded it| 
fuch as that of borage, hemioc^ibrrel, &c.. . ; . ■ 
-rThe glucea is fbnietimes i delbroyed by. the 
fermentation of floajr^ by wbich^change it isdei** 
prived of. the wholefome quaUtie;^ it . befQi]( 
j)oJSefled,and is incapable of rifing, and formt- 
ing good bread. . .. f. 

Farina^ or flour, is therefore compofed ofthfc^ 

prm» 



principfes-^thcafhylacio(is^rincfpk,6r ftat^^ 
the facchflrine principle ; and the MitrAlorjgln^ 
tinous principle. Whenever therefore, by a fuit- 
able divifion^ thefe principles are mixed toge« 
ther^ and the fermentation is aflifted by the 
known methods^ each of thefe principles being 
capable of a diifferent kind of fermentation^ be- 
comes decompofed in its own peculiar manner* 
The faccharine principle undergoes the fpiritu^ 
ous fermentation; the glutinous fuffers the pro^ 
cefs of animal putrefacflion ; and the amylaceous 
is changed By the acid fermehtatii3h, '!The pa-1 
iiary fermentation may therefore be; '€<>riiidei:e4 
a^ an union of thefe three differemt, fponta* , 
neons changes* But as fbonas the leading 
phenomena of the fermentation are yell dcvc- 
loped; ^nd the principles^ already well mixed 
and aflimilated^ have by this means fuffered a 
change in their refpedlive nature3 ; the fer* 
mentation is flopped by baking ; a,nd ;he bread 
is found to be much lighter in cohfeqiience of 
thefj? preliminary operations. 

The art of making bread was not known at 
Rome until the year 585. The Roman armies^ 
on their return from Macedonia, brought Gre-r 
cian bakers into Italy. , Before tl)is time the 
Romans prepared their flour in no other way 
than by making it into pap or foft pudding 1 

for 



« 
' • ! 

" . . ' Cfepcerping Sugir. . . ,, 

^ Mj , , » . . ) J I , '. - t » ' • . . ' . .•»!/.'. ? . I - /A - . . • 

Sugar IS liKcwiie a conltituent part oTyfgj;^ 
tables* eximhg'*lnconfidtrablc'duantities in a 
number of plants. Jt is i3:fforaed by the maple, 
the bu:cn, wheat, and Turkey cdrn^ Margraat 
obiaiacd it trom tbe^ roots of o^et, fttt' b'cet, 
ikirret,. parlrieps, and drifed' grapes. .The bro- 
ccIs of this chcmift confiirpd m digeft^ng thefc 
foots, , jafped or finely divided, in alcohol. 
This naia dijilolves th^ lugar, and! leavcjs tbi$ 
cxirai^ive mitter untoui;^ed, <^^hich fellitoitic 

n *■ 1 . . . ► ' • . r -! ; r» ►* r»»» 

•*■••-■ • . tki n ,i ^,»t 

Doitoro. 

. In C^'^da the inhabitartts extracTt fugaf iroiri 
the maple jfactr montanum candldlimY. At 
tnecomrtiencement oFthefpring they heapXpbj ' 
in the evening at the foot ot the tree, in w^c 
tbey previouOy make apertures for the parage 

t"' •■■■ ^»«»,"i 

Pult^ iiutem^ hon pane, vixiiTe Ipngo tempore llpmanot 
iiilAifeiWm, qtibhtailJ indc ct Pulminrarii hodie^^i'dliciihta?. 
Biiiv Hfft. Nsft. lib. xvni. cap. Tiit. dt ^ti^TK^ 4tt% Ir^kb 

of 
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df t&£iirtai3ningc|ap9fi?0rvmfaunc]^ of 

clfb jmatyaiKiirdmdijby ' €yaporuifiwu6£ 
isqttwnillt'fligar:. ii Tiieiqpjaiitity pccpaied anntii 
all)raTittDumlinfi£tej^nIth0ufahd ivo^bt. * . 
i 'Tkc; Indians Irkei^^ife ciitraift fugarfniiii.^ 
|tttltof di(Bifaa<nbod% > : ;• i .; '■ . : :\ 

J <Bac tbe &gar:^kich;iB fo uniiierfeUy u&ik is 
affiorded b^i the Aigac cane farumh^facchariftira) 
Which as. raifikl:in our/coionies*. When diM 
|>kijfM^r]»Tipe« ^^.ia cut! down^ and ccu&e^ iijr 
})aigig it i>ctwe€fi iron cyiindcrs, : placed^ per4 
pdndihilari^j iaird . movod by. irnter > or ianinia| 
ftnf ngthlv l/h^. j uice Sxhich fk>\^ oat -j^^ this 
tirong piaefiofc lb Tftocivcd in «t fliall^yw) tU>o«igh 
fjacod liiaMadi'thc cjilmderw Ttris juice I it 
eieilled.ogi(«>^ juidNthe caae^ after having und&D« 
ganeidhda prqf&re^ :is^ called. ^^.^: fl^ 
jutceiaiimeFC or lefs fi^ocharin^^ acoorditig to 
tfaejimure of the ibil i^n ivphich^^tlic CM^has 
gro^m^and thetveather ifaat has :^iMd4)bHnateii 
duiMg ita ginwch • it is aquJsous •■ whfcit the foil 
dcihe wQtfriief kaei beoi hunud ; apd iii gionffafy 
oircuinflancte k ii thicjc and glutinoiis. ; 
: 73hej iitceiof the cant iaccmveyisdimiwUaile^ 

irliCK^ it is bmled w}th wood atflita and iiim« 

*•■• ' .'"•. ■■, 

> ^^'Flielb^'-thefiftaiesintlre Ficnichibgart^ Ido 

ioc find the jsotiefpoading icunsiii aayjdf isitt]wautB« ' !r* . 

I; 



Ire 9lKr Boiling und. 

It) is fubjfi^dled xo the Qmeq«i|)effaiaon in ihrM 
fetcral bbilersyxratie. belong taken: eft remove tjhe 
Ikum as it rifes. In thisrftate it j:s called Syrufn 
and is again boiled with lime and alum till; it 
is fufiiciently concentrated^ when- it is poised 
into a velTel called the Cooler^ In thiis^ vcflel it 
is agitated with wooden fliirrers^ which break the 
crull as it forms oir the farface. It is after* 
wards poured.intacafks^ toaccelerateitscooU 
ing; and^ while it is flill warm; it: is conveyed 
into barrels (landing upright over a ciilern^aJid 
pierced through their bottom withieveral holes 
flopped with cane. The fyrup which is. not 
cf^mdenfed filters through thefe canes into the 
ciflern beneath ^ and leaves the fugar in the 
ilate called Coarfe Sugar, orMufcovado. Thb 
fugar is yellow and fat, and is purified in'tl^ 
iflands. in the following manner :-T-*The.fyrup 
\% boiled, and poured into conical. earthen 
ycffels^ having a fmall perforation at .the ^ipeat^j 
which is kept clofed. Each cone, reverfedion 
its apex» is fupported in.another earthen veflcL 
The fyrup is:ilirred together^ and then left .to 
i:ryftallize« At the end. of fifteen or ifixtcfen 
hours^.the hole.in the point of each cone is 
opened, that the impure fyrup may run out. 
.The.bafeofthcfc fugar loaves is then taken out, 
and white pulverized f fugar fub.ftituted in its 
* ^ ftead I 
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ftead; whicii being well prcflfed cJq Writhe jvholc 
is covered with clay, moiftenc^ with .watcf; 
This' water. filters through the mafd, carrying 
the Tyrup with it which was mixed with the 
fogar, but' which by this manageoient flows 
into a pot fubfiitutcd in the pJace of the firft. 
This fecond fluid is called Fine Syrup. Care 
is taken to moiften and keep the clay to a pro- 
per degree of foftnefe; as it becomes dry. Thp 
fugar loaves are afterwards takeiiout a;id dried 
in a ftove for eight or or ten days 5 after which 
they are pulverized, packed, and exported to 
Europe, where they are ftill farther purified. 

The operation of our fugar refiners confiAs 
in dilToiving the caflbnade, or clayed fugar, in 
lime i^^^ter. Bullocks blood is added, to pro- 
mote the clarifying; and, when the liquor be- 
gins to bdil, the heat is diminiflied, and the 
(kum carefully taken off. It is in the next 
place concentrated by a briflc he^t ; and, as it 
boils up,a fmall quantity of butter is thrown in» 
to moderate its agitation. When the boiling 
is fufiiciently efFefted, fhe fire is put out; the 
liquor rs poured into nooulds, and agitated, to 
ihix the fyrup together with the grain fugar al. 
ready formed. When the whole is cold, the 
moulds are opened, the loaves are covered with 
fmoiftened clay, which is renewed from time to 

time 
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time tilt thbtfa^Vis well cleared fi-oim it» fjmifL 
The loaves b^ng then taken ouc of themouldi^ 
are carried to a ftove^ ^heib rhey are graduatty 
h^ted to th<l ^ff ri«h dtgree o£ Reaumur. Tkijr 
rtmain in this ft^re ei^t days, after which thejr 
are-wrapped in blue paper fiar ikle. 

The ftv^eral fyrups^ treatediby the fame me- 
thods, afford f^jgans of inferior qualities^ and 
the laft portion, which no. longer affords any 
^tyftals, is fold tty. the name: of Mdafles. Thie 
Spaniards ufe this melafles: in theprcparajdft^ 
erf fweetmoats. -• 

A fbiui^on: of fiigar, much lefs concpntraliO^ 
than that *we'have juft been (peaking o^ lets fall 
tyrcpofecryftals which affed: the form of tcti]?- 
hedral prifms, terminated by dihedral fumi|iiK^> 
and known by the name of Sugar Candy. :. *: • 

Sugar is vefy fofuble in water; it fwelU |ijp 
in the fire^ becomies black, ahd emits a peculiir 
fmell, known by the denomination of the foatiU 
of caromel. 

Sugar is very much ufed fordoraeftie pufv 
pofes. It conftitutes tRe baifis of fyrups ; and i> 
ufed at our tables to-drfguife tfae-fburtafte <|f 
fruit and vegetable juices* It corxe(5ts the blfr 
ternefs of cofite ; and fervesr as the vdfYiclc io ft 
great number of pharmaceutical preparation^^ 

Sugar is an excellent food ; ar^c} it is mcroly w 

/ old 
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old prejudice to fuppofe it produces worms in 
the bowels of children. 

It is now fcveral years fince the celebrated 
Bergtnann taught us to extraft a peculiar acid 
from fugar, by combining the oxigcne of the 
nitric acid with one of its conftituentprinciples. 
The difcovery of the acid of fugar was con- 
figned in a thefis maintained at Upfal, the 13th 
of June 1776, by M, Arvidfon, under the pre- 
fidency of Bergmann. 

To make the acid of fugar, or oxalic acid, 
nine parts of the nitric acid, with one of fugar, 
are put into a retort. A gentle heat is applied, 
to affift the adlion of the acid; which is rapidly 
decompofed upon the fugar, with the difengage- 
ment of a confiderable quantity of nitrous gas* 
When the dccompofition is completed, the dif- 
tillation is continued on a fand bath, till the 
refiduc is fufficiently concentrated. It is then 
fulFered to cool ; and beautiful cryftals are 
formed^-which may be taken out, and have the 
figure of a tetrahedral prifm terminating in a 
dihedral fummit. By a farther concentration 
of the liquor in which the acid has cryftallized, 
more of thefc cryftals may be obtained. Thefc 
fcveral produdls of cryftals are then to be dif- 
folvedin pure water, and again cryftallized, to 
feparate them from any admixture of nitric acid 

Vol. III. I that 
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that may adhere to thenir This acid was for<^ 
merly thought to be a modification of the nitric 
acid ; and Bergmann was under the necejRity of 
entering into a confiderable detail of reafoning^ 
to remove every doubt on the fubjedl. But 
the knowledge we at prefent poflefs^ refpcdting 
the conftituent principles of the nitric acid^ 
and the great number of phenomena of this 
kind which it exhibits when made to a<fl oa 
various fubftances, render it unnecellary forua 
to enter into this confideration. 

Cold water difTolves half its weight of this 
acid^ and boiling water takes up its own weight* 

This acid^ combined with pot-afh, forms a 
i^ilt in prifmatic hexahedralflattenedrhomboidad 
cryftals^ terminating in dihedral fummits* In 
order that cryftallization may take place^ it is 
neceflary that one of the component parts 
Tnould be in excefs. This fait is very folubk 
in water. 

The fame acid forms with foda a fait which' 
is very difficult to be brought to cryflaliize^ 
and which converts fyrup of viokts to a green* 

This acid, poured upon ammoniac^ affords by 
a flight evaporation very beautiful tetrahedial 
prifmatic cryftals, terminating indihedrsU fum- 
mits ; one of whofe faces is larger than the 
other^ fo chat it occupies tliree angles of the 

extremity. 
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extremity. Sec my Memoirs of Chcmiftry. — 
This iaic is of great ufe in the analyfis of mine- 
ral waters. It inftantly fliews the prefence of 
any (alt with bafis of lime^ becaufe the oxalate 
of Ume is infblubl.e in water. 

The acid of fugar^ or oxalic acid^ att^cjks and 
diflblves moil of the metals : but its adlion upon 
the oxides is ftronger than upon the metals 
themfelves ; and it takes the oxides from theijr 
true folvcnts. In this way it is that it precipi- 
tates iron from a folution of the fulphateof iron^ 
ID a Xubftance of the moft beautiful yellow co- 
lour« which may. be ufed in painting. 

It precipitates copper in the form of a white 
powder^ which becomes of a beautiful light 
greea by dryings 
HZinc b precipitated of a white colour. 

This acid like wife precipitates mercury and 
fi^lver, but not till after feveral hours (landing. 

An account of the combinations of this acid 
with various baies may be fecn in Bergmann's 
cr^tife. 

This acid may be extracted, by the adtion of 
nitric acid» from a number of vegetable fub- 
fiances^ fuch as gums> boney^ ftarch^ gluten> or 
alcohol ; and from feveral animal fubflances^ 
according to the difcovery of M. BerthoUet^ 
fach as filk^ wool^ and lymph. 

I 2 M. dc 
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M. de Morvcau, who has made a very valiiar-^ 
blc feries of experiments on the acid of iiigar, 
has proved that the whole of the fugar doea^not 
enter into the formation of the acid, but only 
one of its principles ; and he affirms that it is- 
an attenuated oil which exifts in a variety of 
fubflances. 

Since it has been afcertained, from the experi- 
ments of Scheele, Weftrumb, Hermftadt, and 
others, that the acid of the fait of forrel does not 
at all differ from that of fugar, they have been* 
accordingly confounded under the fame deno^ 
mination ; and that fait which is known in com- 
merce by the name of Salt of Sorrel, is an acidu- 
lous oxalate of potafh. 

The fait of forrel is made in Switzerland, in th^ 
Hartz, in the forefts of Thuringia, in SwabSk 
and elfe where, Ii is extrafted from the juice of 
the forrel called Alleluya. Juncker, Bberhaave;. 
MargraafF, and others, have defcribed the pro- 
cefs ufed for its extra(^ion. The juice of Ibrrcl 
is expreffed, diluted with water, filtered, and 
evaporated to the confiflence of cream. It it- 
then covered with oil, to prevent its fermenta- 
tion, and left in a cellar for fix months. 

According to Mr. Savary, fifty pounds of 
this plant afford five and twenty of juice, from 
which no more than two ounces and a half of 

the 
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the fait are abcained* Six parts of boiling wa» 
ter diflel ve one of the fait. It appears to cryflal- 
Uzeinpafallelopipedons^ according to De Lifle* 

Margraaff obferved that the nitric acid» di- 
gefted upon fait of forrd^ afforded nitre. 

Calcareous earth has the property of diien. 
gaging the alkali ; and in this operation the 
carbonic acid of the chalk unites with the 
alkali of the falt^ and forms a carbonate of 
potafh* 

Salt of forrel unites with other bafes with^ 
out yielding its own, fb that the refults are 
triple falts. See the Encyclopedic Methodique^ 
Com. L p. 200> 201 • 

The pure oxalic acid may be obtained by 
diftillationof this fait, as Mr. Savary informs us i 
or otherwife by depriving it of its alkali by 
means of fulphuriq: acid, and didillation, ac- 
cording to Wiegleb's method ; or otherwife by 
the procefs of Scheele, which confifts in fatu* 
rating the excefs of acid with ammoniac, and 
pouring the nitrate of barytes into the folution. 
The nitric acid j|ien feizes the two alkalis, 
while the oxalic acid unites with the barytes, 
and falls down. The barytes is afterwards 
taken from its combination by the fulphuric 
acid, and leaves the oxalic acid difcngaged. 

Scheele has likewifc propofcd another me- 

th(Jd 
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thod jE>f dbtaifnn^sthe pore oxalic acid. It con^ 
fifts in; diiToilving the fait in wacer/and pouring 
in a fbliitlioil of fait of latum. A precipitate 16 
formed; and the fupernatantiiquofr contains 
the alkali: of the fatt of'forrcl, anhed Afith a 
portion ofthc yin^gxr. Thcprecipttate is then 
vafhedv and fulj^hurlc acid pidored oh^ which 
unites with the lead: and/by filteriiig and 
evaporating^ the oxalic acid is obtained incrjiif. 
tals, fimilar to thofe of the acid of fugar. 

Scheele has proved the identity of the acid of 
fiilt of forrcl with that which is.extradled frtim 
fugfir. He dtffolyed the. acid of fugar to £itu* 
ration in cold water, and into tfais-he Yery 
gHadually poured a welUfaturated foluttdh of 
potafhv' During theefFcrvefcence^ heobferved 
that fihall tranfparent crylbis were fiDrmedj 
whicjh were found to be a true fait offorreL 
' Mr. HofFmaa has. proved tihac the juice and 
the cryftals of the Ijerberris vulgaris contihi 
the oxalic acid combined with potaih* And 
the celebrated^ Scheele has proved tjiat thf 
earth of rhubarb is a combination of the oxalic 
scid with limct 
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ARTICLE IX. 
Concerning the Vegetable Acids. 

The vegetable acids have been long conli* 
dered to be weaker than the others ; and this 
opinion was adhered to until it was obferved 
that the oxalic acid feized lime from the ful* 
phuric acid« The principal charader which 
may ferve to eftablifh a line of diftindion be- 
tween the vegetable acids and others are — 
I . Their volatility ; for there are none which 
do not rife with a moderate heat. 2. Their 
property of leaving a coaly refidue after com-* 
buftion, and of emitting an empyreumatic fmell 
in burning. 3, The nature of their acidifiable 
bafe^ which is in general oily.^ 

But are all the vegetable acids identical in 
their nature ? And may they not be confidcred 
as modifications of one and the fame acid ? 

If we depend on the principle laid down by 
the celebrated Monro, who confiders no acids as 
identical but fuch as form exadlly the fame fairs 
with the fame bafe (Phil. Tranf. vol. Ivii. 
P* 479 )' ^here will be no qucflion but that all the 
known acids ought to be confidered as very dif- 
ferent from each other. But this method of 

pro- 
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proceeding Jippears to me to be erroneous ; bc- 
caufe in this cafe the various degrees of fatura- 
tion of the fame principle with oxigene, would 
eftablilh various kinds of acids. The flow or 
the rapid combuftion of phofphorus caufes fuf- 
ficient modifications in the acid to afford diffe- 
rent phofphoric falts, iiccording to the Expe- 
riments of MelT. Sage and Lavoifier. But 
ought we on this account to admit of two fpe- 
cies of phofphoric acid ? By following the 
method of Monro, which is that of moft che- 
mifls, we might multiply the vegetable acids 
to infinity; but by collating the experiments 
of Hermfladt, Crell, Schecle, Weftrumb, Ber- 
thollet, Lavoifier, &c. we may obferve that 
the vegetable acids are merely modifications 
of one or two primitive acids. 

I. Scheele obtained vinegar by treating fugar 
and gum with manganefe and the nitric acid. 
He obferved that tartar had the fame efFeft or 
habitude as fugar in the folution of manganefe 
by the nitric acids ; and that vinegar was found 
after the decompofition of ether. 

Mr. Crell, by boiling the refidue of nitric al- 
cohol (dulcified fpirit of nitre) with much ni- 
tric acid, taking care to adapf veflTels to con- 
denfe the vapour, and faturating what camp 
over with alkali, obtained nitrate and the ace. 
3 tatc 
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tate of potafh. The latter being feparated hj 
alcoholjt gives out its vinegar by the ufual treau 
ment. 

3. The fame chemift, by boiling the pure 
oxalic acid with twelve or fourteen parts of nU 
trie acid^ obferved that the former difappears y 
and the receiver is found to contain nitrous 
acid^ acetous acid^ carbonic acid^ and nitron 
genous gas ; and in the retort there remains a. 
little calcareous earth*. 

4. By faturating the refidue of nitric alcohol 
withchalkj an infoluble fait is obtained ; wbich^ 
treated with the fulphuric acid^ affords a true 
tartareops acid. 

5. By boiling one part of oxalic acid with 
one part and a half of manganefe^ and a fuffi-- 
cient quantity of nitric acid> the manganefe is 
almofl totally difTolved^ and vinegar with ni-* 
trous acid pafs into the receiver. 

6. By boiling tartareous acid and manganefe 
with the fulphuric acid, the manganefe is dif- 
iblved^ and vinegar with fulphuric acid are 
obtained. 

7. By digefting for feveral months the tar- 
jtareous acid and alcohol^ the whole becomes 

* There being an obvious overfight in the author's para- 
graph, I have taken the liberty to redore the paffage from 
CreU's origiaaL Journal de Phyf OGt. 1 78^ , quoted by Dr. 
Beddoes at the end of the £ngli(h Tranflation of Scheelc's 
Eflays. London, 1789. T. 
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cdianged into vinegar ; and the air 4>f the velfeh 
is fbiind to confift of carbonic acid and nitro- 
gene gas. 

From thefc fadh Crcll concludes that the 
tartaMoufr^ oxalic^ and acetous acids3 are mere- 
ly fnodifications of the fame tK:id • 

In the Journal de Phyfique for September 
1787 J is infert-ed a menw>ir of M. Hcrmftadt 
00 the convcrfion of the oxalic and tartareous 
acids into acetous acid. 

1. By caufing the oxigenated muriatic acid 
to pafs through very pure alcohol, ether is pro- 
di»ced; and the oxigenated acid refumes its 
charadler of ordinary muriatic acid. The ether 
by diftillation affords — 1. Ether. 2. Muriatic 
alcohol. 3. Vinegar mixed with regenerated 
muriatic acid. 

8. Nitric acid diftilled, for feveral fucceflivc 
times, from the oxalic and tartareous acids, 
converts them totally into acetous acid. 

3. Two parts of oxalic acid, three of ful- 
phuric acid, and four of manganefe, mixed 
with one part and a half of water, and diftilled 
together, afford acetous acid, which requires 
to be recohobated and rediflilled to become 
very pure. 

4* If the fulphuric acid be boiled upon the 
oxalic or the tartareous acid, thefc two laft are 
not dcftroyed, as Bergmann thought, but they^ 

arc 
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atfc converted into acetous acid. It is proved, 
by the experiments of M. Hcrmftadt, that the 
fulphureous acid in the receiver, when ether is 
made, is mixed with much acetous acid. 

It appears therefore to be proved that the 
tartareoua, oxalic, and acetous acids diflfer from 
each other onlyin the proportion of oxigene.— ^ 
In the above experiments the mineral acids 
are always deoompofed; and, by iatunrting' 
the radical with their oxigene, they confiantly 
form the acetous acid. If the faturation be 
not exadt, the refult is either oxalic or tarta- 
reousacid; which is dill more proved by a 
fine cjiperiment of M. Hermftadt. If three 
parts of fuming nitric acid be put into the 
pneumatic apparatus, and a large jar be adapt- 
ed, filled with water; if then one part of 
good alcohol be poured in, by a little at a time, 
the mixture will be heated every time a drop 
-of the alcohol is let fall, and a great quantity 
of bubbles will rife into the receiver. When 
the operation is ended, if care be taken to coU 
ledEl the gas, it will be found to confift of ni* 
trous gas, a fmall quantity of carbonic acid, 
and about a twelfth part of the acetous air of 
Prieftley. The reiidue affords dxalic acid and 
acetous acid. The oxalic acid difappears if 
the operation be continued ; ether is formed ; 

and 
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and the acetous acid remainSj and becomes 
more in Quantity. 

M. Hermftadt has likewiie fucceeded in 
converting the acids of tamarinds^ of citrons^ 
of marc of grapes, the juice of plums^ apples, 
pears, goofeberries, berberries, forrel, and 
others, into the oxalic, tartareous, and acetous 
acids. 

From all thefe etperiments it appears, that 
the oxigenCi combined with a principle of alco- 
hol, forms the oxalic acid ; and that a more ac- 
curate faturation of this principle with oxigene 
forms the tartareous and acetous acids. 

M. I^vpiiier has proved that the known ve« 
getable acids do not differ from each other but 
in the proportion of hydrogene and carbone^ 
^nd in their degree of oxigenation. 

I have proved (in the Memoirs of the Aca- 
demy of Sciences of Paris for the year 1786) 
that water impregnated with the gas difenga* 
ged from the juice of grapes in fermentation, 
pafles to the ftate of acetous acid. 

It appears that the vegetable acids may be 
confidered in two very different points of view. 
Moft of them exift in the plant itfelf j but the 
properties and acid charadlers are difguifed by 
their combination with other principles, fuch 
as oils, earthy, alkalis, &c. On the other hand, 
feveral acids are extracted from vegetables, 

which 
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which did not cxift in nature. In this cafe the 
plant contained only the radical, and the reagent 
with which it is treated affords the oxigene. 

The mere diftillation of moft vegetaWes is 
fuflicient to develop an acid, which was dif- 
guifed by oily, alkaline, or earthy fubftances. 

t. The peculiar acid called the Pyro-muci- 
laginous ^cid, is afforded by diftillation by atl 
plants which contain a faccharine juice. 

For the preparation of this acid, the quantity 
of fvrgar intended to be operated upon is put 
into a very capacious retort (the large fize be- 
ing requifite, becaufe the matter fwells up), and 
a receiver fufficiently ample to condenfe the 
vapour is adapted. An aftonifhing quantity of 
carbonic acid and hydrogene gas are difen-. 
gaged by the firft impreffion of the fire. A 
brown fluid remains in the receiver, moft of 
which confifts of a weak acid, colouring blue 
paper, and rendered dark by a portion of oil. 
The retort contains afpongycoal. M.Schrickct 
advifes the recflification of the produdl of the 
i^rft diftillation from cky, in order to purify 
the acid : but M. de Morveau has rediftiHedit 
without intermedium ; and the acid he ob- 
tained had only a flight yellow tinge. Its 
lpecifi:c gravity was 1,0115, the thermometer 
(landing at twenty degrees. 

As 
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As this acid rifes at the fame temperature as 
water^ it i& not poflible to concentrate it by dif-. 
tillation. But this purpofe may be effected by 
freezing; and in this manner it was that M, 
Schrickel prepared the acid he made ufe of to 
afcertain its combinations. 

This acid exifts in all bodies capable of pafU 
ing to the fpiritUous fermentation^ while they 
contain only the radical of the oxalic acid« 
The pyromucilaginous acid is combined in the 
vegetable with oils in the faponaceous ftate» 

This concentrated acid has a ytry pene-^ 
Crating tafte. It itrongly reddens blue colours. 
If it be expofed to heat in open veffels, it is 
diflipated, and leaves only a brown fpot* If it 
be heated in clofed veflels, it leaves a more 
confiderable refidue, of the nature of the coal 
of fugar. 

This acid fpeedily attacks the earthy and aL 
kaline carbonates^ and forms falts differing from 
the oxalates. According to M, Schrickel, it 
diifolves gold. He affirms that he made the 
experiment in the prefence of Fred. Aug. Car- 
theufer. Lemery had aiferted that the fpirit of 
honey poiTeiTed this property ; and this opinion 
is> likewife fupported in the works of Deprc, 
Etmuller, &c. Neumann oppofed the aller- 
tioii ; and the experiments of M. de Morveau 
J^confirm thofe of this laft chemift. 

Silver 
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Silver U not attacked by the pyromucilagjU 
nous acid; but mercury combines with it by vir* 
tue of a long digeflion. Confult De Morveau^ 

This acid corrodes lead, and forms a very 
ftyptic fait in long cryftals. With copper it 
forms a green folution. It partly diiTolves tin^ 
and affords green cryftals with iron. 

2. The denormination of the Pyroligneoua 
Acid has been given to the acid obtained by 
diftiUation from wood. It has been long known 
that the hardeft woods afford an acid principle, 
mixed with an oil, which partly difguifes its 
properties ; but no one had diredly attended to 
a determination of the habitudes of this acic^ 
till M« Goettling publifhed, in Crell's Annab 
for i779f a feries of refearches on the acid of 
wood^ and the ether it affords. 

M. de Morveau, to obtain this acid, diftilled 
fmall pieces of very dry beech in an iron re- 
tort, by a reverberatory furnace. He changes 
the receiver when the oil begins to rife, and 
fedifies his produdt by a fecond diftillatiba^ 
Fifty.five ounces of very dry chips afforded fe. 
venteen ounces of re(5lified acid, of an amber 
colour, not at all eiypyreumatic ; whofe fpecific 
gnivixy, compared with that of diftilled watcr^ 
was as 49 ^ 48. 

This acid ftrongly reddens blue vegetable 

colours. 
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colours. One ounce required twenty-three 
ounces and a half of lime-water for its com-> 
piete faturation. 

It fupports the adtidn of heat very well 
when it is engaged in an alkaline bafe; but by 
a flrong heat it is burned^ like all the vege- 
table acids. 

It does not precipitate martial folutionsr of a 
black colour. 

It unites with alkalis^ earths^ and metals. It 
does not give up lime or barytes to combine 
with cauftic alkalis. 

The adion of the pyrol igneous acid iipon 
metallic fubflances^ and upon alumine3 may 
be compared with that of the acetous acid, 
and appears to follow the fame order* 

This acid diflblves near twice its weight of 
the oxide of lead. 

3. The citric acid. Lemon juice is- in a dif- ' 
engaged ftate in the friiit, and exhibits its acid 
properties without any preparation. This acid 
is neverthelefs always mixed with a mucilagi- 
nous principle, capable of altering by fermenta- 
tion. Mr. Georgius has defcribed> in the Me- 
moirs of Stockholm for the year 1 774, a method 
of purifying this acid without changing its pro- 
perties. He fills a bottle with lemon juice, 
clofes it with a cork^ and preferves it in a ceL 

lar. 
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lilr. IPhft icid Win preferved for four years, 
without corrupting^ The ^muciliagindus' ^rts 
had fallen down in fk)cks; and at folid cruft 
was formed beneath the cork, the acid ii&lf 
1x0L\ihg become a^s limpid as water. To de^ 
pblegmsite the acid, he expofes it to froflrf and 
tj^rvek that the temperature ought not to be 
to^ CiMy btcaufe*in that cafe the whole would 
biScorn^ folid ; and though the acid would thaw 
the Brft> it would always be produdive of ibme 
iilottlv«Nienice. In order to concentrate it to 
A^el* tiklvahtage, the ice mull be feparated as 
it fbftiMi The firft ice is tallclefs, and the laft 
liirtitKeflbtir; and by this means the liquor is 
ftdito^ to hatfk The acid thus concentrated is 
eight times as (Irong/'two gt-os only being re- 
quired to faturateone gros of pota(hv 

The ckAt acid, when thus purified and 
toncelntfait^jiilay be kept for feveral years in 
fi bdttles and ferves for all ufes, not excepting 
that of making lemonade. 

The cheniifts in general, who have examined 
ffijifr'combinations of the citric acid^haveufed it 
In its original flate, embarralTed ^th its muci^ 
IflkgihdUs principle. Such is the refult of the 
«j^t-i4Mnts of M. Wehzel, who obtained only 
Iguthniy products. Bur M. de' Morveeru hav- 
il^ fofturated tht purified acid with cryftaisof 

Vol. UL K potalh. 
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potafh, found a non-deliquefc6nt fait at the 
end of a certain time. 

The combinations of this acid are little 
known. 

4.- The malic acid. — ^This acid was an- 
nounced by Scheele in 17853 and publilhed in 
Crell^s Annals. In order to obtain it^- the juice 
of apples is faturated with alkali> and the ace. 
tons folution of lead is poured in until it occa-* 
fions no more precipitate. The precipitate is 
then edulcorated, and fulphuric acid pourecl pxi 
it until the liquor has acquired a frefh acid tafl:<^ 
without any mixture of fweetnefs. The whole 
is then filtered, to feparate the fulphate of lead. 
This acid is very pure, always in the fluid ftate^ 
and cannot be rendered concrete. 

It unites with the three alkalis, and forms 
deliquefcent neutral falts. When faturated with 
lime, it affords fmall irregular cryftals, which 
are foluble t>nly in boiling water. Its habitude 
with bary tes is the fame as with lime. 

With alumine it forms a neutral fait of 
fparing folubility in water, and with magne&i 
a deliquefcent fait. 

It differs from the citric acid— i . Becaufe the 
citric acid faturated with lime and precipitated 
by the fulphuric acid, cryftallizea : whereas this 
is not cryftallizable. 2. The malic acid^ treated 

with 
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with the nitric acid, afibi'dithe oxalic acid;, the/ 
citric aci'd does not afford it. 3* The citrate of 
lirnc IS almoft infoluble in bbiling ^ater: the 
malate of lime is more foluble. 4.. The malic 
acid precipitates the folutions of the nitrates of 
lead, of mercury, and of lilver; but the citric 
acid produces no change. 5. If the folutions of 
the nitrate of ammoniac, and malate of lime, ' 
be boiled together for anlnftant, the latter fait 
ifi decompofcd, and nitratebf lime falls down; 
which'proveis that the affinity of the malic acid 
with lime is weaker than that of the nitric. 

The celebrated Schcele, who has rendered us 
acquainted with this acid, has publifhed the 
following table of the fruiftS which afford this 
acid, dither pure or mixed with other acids. 

The expreflTcd juices of the fruits of 

Beiberria vulgaris, the Barberry tree, 
Sambacas nigra^ Elder, 
Pninus fpiaora,*'Sloe, 
Sorbus aucap. Sefyice, 
Pninas domeftic. Garden plum, 

Ribesgrofliilaria, the Hairy Goofeberry^ 
Ribes rubnim, the Currant, . 
Vacci9iuin mirtellus, Whortlebeiryj 
Cratsegus aria» Common Lotus^ 
Pninus Cerafus, Cherry, 
Fragaria vefcaj Strawberry, 
Rabu chamemor«s> Bilberry, 
Robos idseus 1 Jtafpbe ttYy 



j Afford much ma- 
I lie acid, and. lit- 
1 tie or none of 
the citric acid. 



> 



Appear to con- 
tain half of the 
one and half of 
the other. 
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Vacdniom CBn^itCQ^ Maf&whordc, ") 
Vaccinium Vitit Idaa, Contain macb ci- 

Piunus padoa, Bird's Cherry, ^ *"«> »nd little 

Solanum dulcamara. I ®' n®"« ^^ *• 
CynoAatos, Eglantine, malic acid. ^ 

Citrus, Citron or Lemon, J 

According to the fame chemift, the juice of 
green grapes, as well as that of tamarinds^ con^ 
tains only the acid of citrons. 

Scheele has likcwife proved the exiflence of 
the malic acid in fugar. If weak nitric acid be 
poured on fugar^ and difliiled till, the mixture 
begins to turn brown^ all the oxalic acid may be 
precipitated by the addition of limcr watery and 
another acid will remain, which the Iime-wat«r 
does not precipitate. To obtain this acid in a 
ftate of purity^ the liquor is faturated by means 
of chalky then filtered, and alcohol ddded^ which 
occafiona a coagulation. This coagulation^ well 
wafhed in alcohol^ is re-diflblved in diftilled. 
water. The malate of lime is decompofed. by 
the acetate of lead ; and.^ Uft of all^ the malic^ 
acid is difengaged by the fulphuric acid. Thr 
'alcohol by evaporation leaves a fubftancc rather 
bitter than fweet, which isdcliquefcent^andrcw 
femblesthe faponaceous matter of lemon juice^ 
Ifafmall quantity ofnitric acid be diililledfron 
this^ the malic and oxalic acids are obtained-. - 

By treating various other fubdances.with tbe 

nitric 
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nitric add^ the malic and the oxalic acids are 
likewife obtained. Such are gum arable^ man- 
na^ fugar of rnilk^ gum adragant> ftarch^ and 
the fecula of potatoes. The extra<2 of nut- 
galls^ the. oil of parfley-feedj the aqueous ex- 
tradt of aloes^ of coloquintida, of rhubarb^ of 
opiuili^ afforded not only the two acids to Mr. 
Scheele^ but likewife much refin^ 

This celebrated chemift, by treating feveral 
animal fubitances with very concentrated nitric 
acidj obtained the malic and the oxalic acids 
from thefn. Fifh glue^ or ifinglas, white of 
cggt yolk of egg, and blood, treated in the 
fame manner, afforded the fame produdls. 

There are few vegetables which do not exhi. 
bit fome acid more or lefs developed « We fee^ 
for example^ all fruits, infipid at firll, become 
infenfibly aCidi and finifh by loling that tafte^ 
and bcQcrae faccharine. There arc fome which 
conftantly preferve an acid tafle, and form a 
particular clafs. 

Some plants contain an acid principle dif- 
fufed through the whole parenchyma or body 
of the vegetable. Such are the yellow gilly- 
flower, ^bardana or waterdock, filipendula or 
dropwort, water creiTes, the herb robert, &c. 
Thefe plants fenfiblv redden blue paper. 

There are others in which the acid principle 

ej^ifts 

3 
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exifts only in parr of the plant ; as', for exam- 
ple, ih tHe leaves of the greater valerian, the 
fruit of the winter cherry and of the cornel 
tree, the bark of burdock, and the root of afiC 
tolochia or birthwort. 

Mr. Monro corrimunicated fome experiments 
to the Royal Society of London, in 1767, which 
prove that certain vegetables contain acids 
nearly in a difengaged (late, and even fuch as 
are the leaft promifing on a (light examination, 

1. Having peeled two dozen of fummer ap- 
ples, and cut them into fmall pieces, he poured 
water upon them, in which he had previotifly 
diflTolved two ounces of foda, and left the whole 
to (land for (ix^ days. The filtrated liquor, 
evaporated, and left in repofe for fix days more, 
afforded a beautiful fait, in fmall round tranf- 
parent plates, placed edgewife on each other. 

2. The juice of mulberries clarified with the 
white of egg, and faturated with foda, afforded 
a pulverulent fait of no regular figure; which 
by rej>eated folutions and evaporations, at laft 
produced long cryftals, one kind being thin, 
and the other thicker, which croflTed each other. 

3. He obtained fmall cubical or rhomboidal 
cryftals by treating peaches and oranges with 
foda. 

4. The green plum afforded, after feveral fo- 
3 lutions 
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Iblutions and cryftallizations, a neutral fait, 
which cryftallized without evaporation in large 
hexagonal plates^ and partly in large rhombi. 
This fait had a hot tafte, and was foluble in 
three of four times its weight of cold water. 

5. The red goofebeny afforded, by evapo- 
ration and coolingj, fmall very hard rhomboidal 
cryftals^ not changeable in the air; whofe taftc 
refembled that of the fait produced by a com- 
bination of the citric acid with the fame bafe. 

The green goofeberry produced a faline 
cruft formed of fmall rhomboidal cryftals, and 
covered with their brilliant fcales. 

6. The green grape afforded Mr. Monro, by 
repeated folutions, a neutral fait, in fmall cubi- 
cal cryltals, of a rhomboidal or parallelogramic 
figure, lywi^ upon and interfering each other. 

The juice of hemloc afforded M. Baume a 
fait in fmall irregular cryftals, nearly taftelefs, 
but reddening the infulion of turnfole. 

7. M. Rinman, in his Hiftory of Iron, places 
the forb-apple and floe among the fubftances 
capable of corroding and cleanfing the furfacc 
of this metal, on account of their acid. 

When, by the decompofition of certain vege- 
tables by the nitric acid, an acid was obtained 
as the lafl refult, it was thought to haveexifted 
ready formed in the vegetable; but a more in- 
timate 
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timate examination (hewed that the acid made 
ufe of in this operation was merely decoou 
pofed^ while it dellroyed the organization of 
the vegetable, difunited the combinations which 
retained the principles^ and that the oxygenous 
bafe of this acid« by uniting with ^n element of 
the vegetable^ formed a peculiar acid. This 
truth is deduced from thjC combined proccilcs 
of M. Lavoifier^ De Morveau^ &c. 

It is to a iimilar caufe that we ought (o at- 
tribute the formation of the acetpus, the qar. 
bonic, and othei- vegetable acids ; ^nd even the 
rancidity of oils, and the alteration to which 
ibme other principles of the vegetable king* 
dom are fubjed. In thefe cafes the aic affords 
the' oj^igene which beconnes fixed in the plantj 
and gives it an acid pature. 

The oxalic acid does not exift ready fonsed 
in fugar, neither is the camphoric a^id rcafiy 
formed in camphori The fame m^y be oti- 
ferved of feveral other acids which are ex- 
tra(3:ed by means of certain acids decompofed. 
by being treated with vegetable .fubflancest 
We (hall fpeak of thefe acids when ive cojnc 
to treat of their radical principles, 
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ARTICLE X. 

Concerning Alkalis ^ 

Alkali exills ready formed in plants. Duha*. 
mel and GrolTe have proved that it might be 
extn&ed by means of acids. Margraaf and 
Rouelle have added new proofs in fupport of 
the aflertions of thofe chemifls. They have ob. 
ftrved^ from their experiments^ that the alkali 
otiftcd in a difengaged flate in vegetables ; but 
thefe experiments proved at mod that their 
ftate of combination is fuch that it may be 
broken by the mineral lacids. The alkali^ in 
fpme inftances^ is nearly in a difengaged ftate ; 
for it is found in combination with carbonic 
acid in the helianthus annuus. But the alkali 
of plants is often combined with the oily prin* 
ciple. ' 

When it is required to extradl the alkali 
from a vegetable fubftance, all the principles 
with which it may be united, are deftroyed by 
fire ; aiid it is cleared from the refidues of the 
combuftion by lixiviation. This is the procefs 
ufed to make the impure alkali^ calledy^//>rj as 
we have already obferved. 

If wood remains a long time under water^ it 
U deprived of its property of affording an al« 

kali 
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kali by combuftion ; becaufethe water diflblvcs 
the compounds which may contain it. 

Marine plants afford an alkali of another na- 
ture, known by the name of Soda. Vegetables 
pofTefs the power of decompofing common fea 
fait, and retaining its alkaline bafe. All iniipid 
plants are capable of affording more or lefs df 
fodai if they be raifed on the fea coaft; but 
they perifh there in a (hort time. 

Ammoniac is likewife found in plants. The 
glutinous part of gramineous vegetables' cbh- 
tain it, and give it out to the nitric, muriatic, 
and other acids, according to M. Poulletier: 
and nothing more is required than to triturate 
the elTential fait of wormwood with fixed alkali, 
to feparate the volatile. This alkali appears to 
be one of the principles of the tetradynamia, 
as thefe afford it by limple difliilation. 

Alkalis likewife exift in plants in the ftate of 
neutral falts. They are combined with the fuL 
phuric acid in old borage and in fome aftrin- 
gent plants. The fulphate of potafh appears 
to exift in almoft all vegetables, as the potafh 
contains more or lefs of it ; and theanalyfisof 
tobacco has afforded me a confiderable quan- 
tity. 

Tamarife affords the fulphate of foda in fuch 
abundance, that by ex trading it from the afhes 

of 
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oTthis plant, it can be afforded in very beautiful 
and pure cryftals at thirty livres the quintal. 

The greater tiirnfole, parietaria, and borage 
contain nitrate of potafh. 

The muriates of foda and of potafh are af- 
forded by. marine plants. > 

Vft likewife find the alkalis combined with 
the acids of vegetation, fuch as the oxalic, the 
tartareous, and other acids. 

It appears that the feveral falts are the pro- 
ducts of the vegetation, and peculiar effedt of 
the organization, of vegetables. Two plants 
which grow in the fame foil, afford very dif- 
ferent falts ; and each plant conflantly affords 
the fame kind. Befides this, Homberg ob- 
ferved (Mem. Acad. Par. 1669) that the fame 
falts were developed by plants growing in earths 
previoufly well wafhed, and afterwards watered 
with diftilled water. 

We may therefore clafs falts among the prin-^ 
ciples of vegetables, and no longer confider 
them as accidentally contained in plants. I do 
not however deny that the combuflion of a plant 
may not give rife to fome of them, and increafe 
ordiminifh the proportions of others. Com- 
buflion mufl form combinations which did not 
cxift in the plant, and deftroy feveral of thofe 
which exifled before. The atmofpheric air 

employed 
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employed in this operation muft unite with ce^iv 
tain principles, and produce various refuUs, 
The nitrogene gas which is precipitated i 
torrents in the focus of combuftion, probabljr 
combines with fome of the principles to form 
alkalis, and confcquenily may augment xh^. 
quantity of thofe which naturally exift in the 
plant. 

ARTICLE XI. 

• Concerning the Colouring Principles, 

Theobjei5tof the art of dyeing confifts indejf 
priving one body of its colouring principle, t< 
fix it upon another in a durable manner; an4 
the feries of manipulations neceffary to produa| 
this effedt, conflitutes the art itfalf. This art i 
one of the moft ufeful and wonderful of any wi 
are acquainted with ; and if there be any on( 
of the arts which is capable of infpiring a noble 
pride, it is this. It not only affords themeains 
of imitating nature in the riches and'briliiatx 
of her colours ; but it appears to have fur] 
her, in givingagreaterdegree of brilliancy, fi: 
ity, and'folidity to the fugacious and tranfici 
colours with which fhc has clothed the pn>j 
du(5tioas around us. 

Tl 
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The feries of operations which conftitute the 
art of dyeings are abfolutely dependent on the 
priaciplcs.Qf chemiftry : and though it is to ac^ 
cidents^. or. the very flight combination of fadts 
fu^efted by^ the comparifon of a few circuna* 
dances^ that we are indebted in this part of che» 
miftty tor feveral excellent receipts, and fome 
principles.; yet it is not the lefs true^ thattio 
confideiiable progrefs will ever be made, nor 
any iblid foundation eftabliihed, but by analyf^ 
ing the operations, and reducing them to ge* 
neral principles, which chemiflry alone can af- 
ford; The ncceffity of eftablifliing proper prin- 
ciples is AilLfarther evinced by the uncertainty 
and continual trials which prevail in the manu- 
fadbories. The flighted change in the nature 
of the fubftances puts the artifl to a ftand, in« 
fomuch that he is incapable of himfelf of re- 
medying the defedls which arife. Whence 
follow continual lofles, and a difcouraging al- 
ternation of fuccefs and difappointment. 

The little progrefs which chemiftry has hi- 
therto made in the art of dyeing, depends on 
feveml caufes, which we fliall proceed to ex- 
plain. 

The firfl: caufe of this flow progrefs depends 
on the difficulty of afcertaining with any degree 
of certainty thenature,propenies,and affinities, 

of 
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of the colouring principle. In order to extrai!: 
this principle, we muft be acquainted with the 
nature of its folvent ; we muft know whether- 
the principle be in a ftate of purity, or mixed 
with other parts of the vegetable ; whether this 
colouring matter coniift of one principle alonCj 
or is formed by the union of a number : we 
muft alfo render ourfelves acquainted with its* 
affinities with various kinds of ftuff; for it is 
afcertained by experience that certain colours 
adhere very well to wool, though they do not 
alter the whitenefs of cotton. In addition to 
thefe neceflary parts of knowledge, it will like- 
wife be required to determine its affinity with 
the mordant, for alum is the mordant for fome 
colours, and not others : befides which, the ac- 
tion or effect of other bodies upon the colour 
when dyed muft be afcertained, in order to 
contrive the means of defending it from al- 
teration, &c. 

The fecond caufe which has retarded the ap- 
plication of chemiftry to dyeing, is the difficulty 
the chemift finds of procuring opportunities of 
making experiments in the large way. Preju. 
dice, which reigns defpotically in the dye-houfc, 
tends to expel the chemift as a dangerous inno. 
vator ; and the proverb, that Experience is better 
than Science, contributes to prevent the intra* 

dudtion 
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dudtion of improvements into manufadories. 
It is very certain that a dyer, confined to the 
mere practical part of his bulinefs, >vill with- 
out controverfy produce abetter fcarlet than a 
chemift who is acquainted only with the prin« 
ciples ; for the fame reafon as a fimple work- 
man in clock making will make a better watch 
thai! the mod celebrated mechanic. In thcfe 
cafes we may admit that experience is better 
than fcience ; but when it is required to re- 
fol ve any problem, to explain any phenomenon^ 
or to difcover fome error in the complicated 
details of an operation, the mere artizan is at 
the end of his knowledge, is totally at a lofs^ 
and would derive the grcatell advantage from 
the afllftance of the man of fcience. 

Another caufe of the flow progrefs of che- 
miftry in the art of dyeing, is, that moil of the 
works which treat upon this art are confined 
to defcriptions of the proccfles ufed in the ma- 
nufactories.. Thefe works, it muft be admitted^ 
poflefs their advantages; but they do not ad- 
vance the fcience of operations a iingle ftep. 
They only exhibit the Iketch of a country, 
without indicating either its relative fituation, 
or the nature of its produds. It has indeed 
been very difficult, till lately, to do more than 
this s becaufc the gafes, which are fo greatly 

concerned 
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concerned in this part of chemiftiy were tin. 
known ; becaufe the adlion of light and of the 
sdr^ which is fo powerful upon colours^ was a 
faft of which neither the caufe nor the theory 
could be known ; and more particularly be* 
caufe the lalts and combinations of three, four 
and five principles were not known, though 
they very much tend to render .the efFeds of 
operations on vegetables more complicated. 

In order therefore to make a progrefs in the 
art of dyeings we muft ground our reafoning oil 
other principles. I fhall proceed to Iketch 
out a plan which feems to me to be adapted t8 
thii purpofe. We (hall examine-^ 

1. The manner in which the colours of va- 
rious bodies are developed and formed* 

2. The nature of the combinations of thefc 
fame colours in thefe bodies^ and the propereft 
means of extraQing them* 

3. The mofl: advantageous proccffes for ap* 
plying theiti. 

1. Colours are all formed in the folar light* 
The property which bodies poflefs of abforbing 
fome rays, and rcflecfling others, forms the va*. 
rious tinges of colours with which they arede^ 
corated, as i^ proved from the experiments of 
Newton. 

Ftora tHisprinciple we may confider theartoff 
dyeing under two very different points of view. 

For 
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t'or we may determine the colour upon a body 
cither by changing the form and difpofition of 
its pores ; fo that it may acquire the property 
of reflecSing a different kind of rays from thofe 
which it refledled before it was fubjedled to 
thefe mechanical operations. Thus it is that 
by trituration we change the colour of many 
bodies; and to this caufe it is that we muft re- 
fer all the effefts dependant on the reflexibi- 
lity and refrangibility of rays. This colo- 
ration depends, as we fee, merely on the 
changes produced in the furfaces of bodies, or 
the difpofition of their pores. The pheno- 
mejia of refrangibility depend on the denfity 
or fpecific gravity of bodies, according to 
Newton and Delaval. 

The other method of caufing a body to exhi- 
bit a determinate colour, confifts in transferring 
to the furface of the body fome other body or 
fubftance which poflefles the property of re- 
flcfting this known ray. This is the efFe(5t 
chiefly produced by dyeing. 

But in what manner do the coloured bodies 
of the three kingdoms of nature acquire the 
property of conftantly refle(fling one deter- 
minate kind of rays? This is a very delicate 
queftion ; for the elucidation of which I fhall 
bring together a few fafts. 

Vol. III. L Ic 
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It appears that the three colours which .are 
the moft eminently primitive in the arts ; tfaofe '^ 
which form all the others by their combination, 
and confequently the only colours to which wc 
need pay attention ; that is to fay, the blue, the 
yellow, and the red — are developed in the bo- 
dies of the three kingdoms by a greater or lefs 
abforption of oxigene, which combines with 
the various principles of thofe bodies. 

In the mineral kingdom, the firfl: impreflion 
of fire, or the firft degree of calcination, deve- 
lops a blue colour, fometimes interfperfcd with 
yellow, as is obfervable when lead, tin, copper, 
iron, or other metals, are expofcd in a Hate of 
fufion to the adion of the air, to haften their 
cooling. This may be efpecially obferved in 
fteel plates which are coloured blue by heat- 
ing. 

Metals acquire the property of rcflecfling the 
yellow colour by combining with a greater 
quantity of oxigene; and accordingly wc per- 
ceive this colour in moft of them, in propor. 
tion as the calcination advances. Mallicot, 
litharge, ochre, orpiment, and yellow precipi- 
tatej are inftances of this. 

A ftronger combination of oxigene appear 
to produce the red ; whence we obtain miniurr 
colcothar, red precipitate, &c. 

Tt 
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ftis-p^Cefs is not uniform througn all the 
JM of the mineral kingdom ; for it is naiu- 
infer that the effetfta muft be modified 
ic nature of the bafc with which the oxi- 
combines. Thus it is that in.fomc of 
' thetn we perceive the blue colour almoft im- 
mediately followed by a black; as may eafily 
-be accounted for, on the confideration that 
there is a very flight difference between the 
■■■property of'reflefting the weakeft rays- and 
'■thM of-refle(3ing none at all. 
■' To give additional force to the obfervations 
here-made,' we -may alfo take notice that the 
'-metals themfelves arc mofl: of them colourlefs, 
and become coloured by calcination ; thaf is 
to fay, by the fixation and combination of oxi- 
gene. 
The cfFefSs of the combination of oxigenc 
-are equally evident in the mineral as in the.ve- 
- getable kingdom ; and, in order to cqnvince 

■ 'tiurielvcs of this, we need only follow t,h^ ope- 

■ nitions in the method of preparing and deve- 
loping the principal blue colours, fuch as in- 

:. digo, paftel, lumfolc, &c. 
. .Indigo is extracted from a plant known by 
■the name of Aoillo by the Spaniards, and, the 
Indigo Plant by us. It is the Inding^fer^iin&o- 
riajoi Liitnaus, It is cultiv^itefl .^t; ;Sa^nt Do- 
L 2 mingo. 
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mingo^ in the Antilles, and in the Eaft IndieSr 
The boughs arc cut every two months^ and the 
root lafts two years. The plant is laid to fer- 
ment in a trough called the keeping trough, 
vhich is filled with water. At the end of a 
certain time the water heats, emits bubbles^ 
and becomes of a blue colour. It is then 
pafled into another vefiel or trough, called the 
beating trough (batrerie), where the fluid is 
ftrongiy beaten or agitated by a mill with pal- 
lets^ to condenfe the fubfrance of the indigo. 
As foon as the water is become infipid, it is 
drawn off; and the depofition of the fecula is 
made in a third vefTel^ called the fettling trough 
(rcpofoir), where it dries, and is taken out to 
form the loaves diftributed in commerce. 

The paftel is a colour which is extraSed in 
Upper Languedoc, by fermenting the leaves of 
the plants after having firft bruifed them. The 
fermentation is promoted by moiftening them 
with the moft putrid water that can be procured. 

The woad is prepared in Normandy in the 
fame manner as the pafteL 

Turnfole is prepared at Grand Galargues by 
foaking rags in the juice of the croton tindo- 
rium, and afterwards expofing them to the va- 
pour of urine or dung. 

We likewife obferve that the firft degree of 

com* 
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combination of oxigene ivith oil (in combuf- 
tion) develops the blue colour for the inftant. 

The blue colour is formed in dead vegeta- 
bles only by fermentation. Now in thefe cafes 
there is a fixation of oxigene. This oxigenc 
combines with the fecula in indigo^ with an 
extradlive principle in turnfole, &c. ; and mod 
colours arc likewife fufceptible of being con- 
verted into red by a greater quantity of oxigene. 
Thus it is that turnfole reddens by expofure to 
air, or to the adtion of acids : becaufe the acid 
is decompoied upon the mucilage, which is 
the receptacle of the colour ; as may befcen in 
fyrup of violets, upon which the acids are de- 
compoled when concentrated. The fame thing 
does not happen when a fecula is faturated 
with oxigene, and does not admit of the de- 
compofition of the acid. Hence it is that in- 
digo does not become red by acids, but is, on 
the contrary, foluble in them* It is likewife 
for the fame reafon that we obferve a red co- 
lour developed in vegetables in which an acid 
continually adb, as in the leaves of the oxalis, 
of the virgin vine, the common forrel, and the 
ordinary vine. Hence alfo it happens that 
acids brighten mod of the red colours; and 
that a very highly charged metallic oxide is 
ufcd as the mordant for fcarlct. 

3 ^^'^ 
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We find the fame colours developed in thcf ' 
animal kingdom by the combination of tb'e 
fame principle. When flefh meat putrefies, the 
firft im'preffioh of the oxigene conlifts in pro- 
ducing a bliie colour; whence the blue appear* 
^rice of mortifications, of flsfti- becoming pu- 
trid, of game too long kept, or the appearance ' 
>j|yhich in bur kitcliens in'Ffahd:^ is called r^r^- 
(ion bleu. This blue colour is fucceeded by' 
red, as is obferved in the preparation of cheef^/ 
\vhich become covered with a mouTdinefs at 
firft of a blue colour, biit afterwards btdomrng* 
red: I have ptirfued thefe phenomena -in the* 
preparation of cheefes at Roquefort, The c6m- 
bination oroxigene,and' the proportional quati. 
tity which enters into fuch combination; de- 
termine therefore the property of refleifting any 
particular rays of light. But it mayeafilybe 
uhclerftood that the colour muft' be fubje(fl to 
variation, according to the nature of the prin- 
ciple with which it combines; and this points 
out a feries of very intercfting experiments that 
remain to be made. 

All the phenomena of the combination of 
air, with the feveral principles in different 
proportions, may be obferved in the flame of 
bodies aftually on fire. This flame is blue 
when the gombuftion is flow; red, when 

ftrongcr 
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feonger and more complete ; and white, when 
ftill more perfedl. For thefe final degrees of 
oxidation in general produce a white colour, 
becaule all the rays are then equally refledled. 

From the foregoing fads we may conclude 
that the blue ray is the weakeft, and is confc- 
qiicntly reJiedled by the firft combination of 
oxigene. We 'may add the following fadl to ' 
thofc wc have already exhibited. The colour 
of the atmofphere ' is blueifh: the light of the 
ikrs is blue, as M. Mariottc has proved, in the 
ycari678, by receiving the light of the moon 
upon white paper: the light of a clear day re- 
iledled into the fhade by fnow, is of a fine blue, 
according to the obfervations of Daniel Major 
(Ephem, des Curiof. de la Nature, 167 1, pre- 
mier Dec.)- 

The colouring principle is found in vegeta- 
bles in four ftates of combination — i. With 
the cxtradlivc principle. 2. With the refinous 
principle. 3. With a fecula. 4. With a 
gummy principle. — Thefe four dates in which 
wc find the colouring principle, indicate to us 
the means of extradling it. 

A. When the receptacle of the colour is of 
the nature of extracts, water is capable of dif- 
folving the whole: fuch is thut of logwood, 
turnfolc, madder, cochcnillc, Sec. Nothing 

more 
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more is neceflary than to infufe thefe fubftanc^s 
in water, for the purpofp of extradling their 
colouring principle. If any fluff be plugged 
in this folqtion, it will be covered with a body 
of colour, which will be a mere ftain, that may 
be again cleared off by water, To obviate this 
inconvenience, it has therefore been found nc- 
ceflary to impregnate the fluffs on which the 
cplours were intended to be applied with foine 
fait or other principle, which might change the 
nature of the colouring matter, and give it fix- 
ity, by depriving it of its folubility in water. 
It is this fubftance which is diftipguifhc;d by 
the naipe of Mordant. It is likewife neceflary 
that the rpordant Ihould have aii affinity with 
the principle of colour, in order that it may 
become its receiver. Hence it arifes that moll 
of thefe colours, fuch as turnfole, Brafil wood^ 
&c. are not fixed by thefe mordants; hence 
alfo it arifes that cochenille does not form a 
fine fcarlet, unlefs it has tin for its mordant. 
It is necelTary, moreover, that the mordant 
have a due relation to the nature of the ftuff^; 
for the fame compofition which gives a fine 
fcarlet colour to wool, gives a colour of wine 
lees to filk, and does not even change the white 
colour of cotton. 
B. There are certain refinous colouring mat- 

ters 
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ters foluble in fpirit of wine: fuch are the 
pharmaceutical tindlures : they are ufed only 
in the arts for dyeing ribbons. There are other 
colouring matters combined with feculae, which 
water does not diflblve: rocou, archil, indigo, 
and the red colour of oriental fafFron, are of 
this kind. 

Rocou is a refinous fecula obtained by ma- 
cerating the feeds of an American tree called 
Urucu in water. In this operation the ex- 
tradlive part is deftroyed by fermentation, and 
the refinous fecula is coUedled in a pafte of 
a deep yellow colour. The pafte of rocou, 
diffufed in water with the impure alkali 
called cendres gravelees, affords a fine orange 
colour. 

Archil is a pafte prepared by macerating 
certain mofles and lichens in urine with lime. 
Alkalis extradl a violet colour. Archil is, 
made in Corfica, in Auvcrgne, at Lyons, &c. 

The archil of the Canaries is lefs charged 
with lime. That which I procured, exhibited 
in its texture the fibres of the plant, not com. 
pletely decompofed by the fermentation. The 
archil of the Canaries, or the archil in the herb, 
is afforded by the lichen called, Orcella, rocella, 
lichen fruticulofus^ Jolidus^ apbyllus, fubramofus, 
fuberculis altemis, Linn^ei. The parella or archil 

of 
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of Auvergne is made with the lichen parellus 
Lipnaei. 

TJ^ic colouring matters of this clafs are all 
fo|ubl(e in alkali or lime; and thefe are the fub- 
ftances ufed.to diflqlve.them in water, and pre- 
cipitate them upon fluffs. Lime is the true 
folvent of indigo; but alkali is the folvent of 
other fubflances of the fame clafs. For exam* 
pie: when it is required to make ufe of the co- 
louring matter of baftard fafFron, the firfl* pro- 
ceeding confifls in wafhing it in much water, 
to clear it of the extradiveandyellowifhprin- . 
ciplc, which is very abuncfent j and the refinous 
principle is. afterwards difTolved by means of 
alkali/ from which folvent it is precipitated 
upon the fluffs by means of acids. In this man- 
ner it is that the poppy-coloured fiik is made. 
This refinous principle may alfo be combined 
with talc, after it has been extraded by an al- 
kali, and precipitated by an acid ; in which cafe 
the refult is- vegetable red. To make this pig- 
ment, the yellow colour of faffron or cartha- 
mus is firfl extracted by means of wafhing. Five 
or fix per cent, of its weight of foda is mixed 
with thcrcfidue; and cold water is poured on, * 
which takes up a yellow matter ; and this, by 
the addition of lemon juice, dcpofits a red fc* 
cula. The red fccula, mixed with levigated 

talc , 
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talc^ and moiilened with lemon j uifce^ . forms 9 
psifte^ which is put into pots to dry • If the red 
boibluble iafpirit of wine, it is vegetable;;. but , 
if not it is mineral, and is ufually vermilion. 

Acids may be ufed inflead of alks^lis in 
fixing fome of thefe colours, upon fluffs;. To 
make a permanent blue, inflead of. diiSblving 
indigo by means of lime, it is fo^ietinies dif-^ 
folvedin oiLof vitriol. This folution is poured : 
into the bath, and the alumed fluff is p^ifed : 
through it. Flannels are dyed blue at Mont^ 
pelliep in^ this way. This operation . depends. 
merely 4>a an extreme divilion of the ii^digo.by 
the^acidw 

Dr There are fome colouring principles fixed 
\fj a irefin; but which, by the ailiflance jof .ex- 
tradli ve • matter, may be fufpended by water. 
. The fluf& are boiled in this fdlution ; the re-» 
fitious part applies itfelf to them, and: adheres 
with fufficient folidity not to be again carried 
off by water. 

No preparation is required to dye with thefe. 
ingredients, nothing more being neceflary than 
to boil the fluff in a deco(Sion of the colour. 
The principal fubflances of this kind are, the 
huffs: of walnuts, the roots of the walnut-tree^ 
fumach, fantal, the bark of eldor, &c. All 
thefe fubflances, which require no mordants^ 

afford 
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afford only a buff-coloured tingc^ which dyers 
call Root Colours. The colouring matter of 
certain vegetables n)ay likewife be extradled by 
oils. In this uay oils are coloured red by in- . 
fufingalkanet^ or the root of a certain fpecies 
of buglofs in them. 

In order to apply colouring matter properly 
upon any ftufF, it is neceflary to prepare the fluff, . 
and difpofe it to receive thecolouring principle* 
For this purpofe it muft be wafhed, bleached, 
and cleared of that glutinous matter which de-i» - 
fends it from the deftruxElivc adion of the air 
while it grows on the animal which affords it;, 
and impregnated with the mordant which lixeg 
the colour, and gives it peculiar properties. 

~A. The firft operation required to difpofe 
a fluff to receive colour, is bleaching ; becaufe : 
the whiter it is, the more natural and accurate 
will be the colour it takes. If this precaution 
be not taken, the fuccefs will be uncertain* 
To bleach piece-goods, the operator is fatis*. 
fied with boiling them in an alkaline lixivium, 
and expofing them afterwards to the air, to ren- 
derthc whitcnefs more perfedl. This operation 
depends on the adlion of the oxigene, which 
combines with the colouring principle, and 
deftroysit-; as is evidently demonftrated by the 
late experiments of M. Berthollet on the oxi- 

^cnater 
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getiated muriatic acid, which bleaches cloths 
and cottons with fuch facility, that it is already 
ufed for this purpofc in feveral maniifa<ftories. 

Cotton is bleached in fome manufadories by 
a very ingenious procefs. A boiler is firmly 
fct in mafonry, and a cover fitted to. it in the 
ilrongefl manner; this boiler has an elliptical 
figure. Alkali rendered cauftic by lime is put 
into the bottom of this vefTel; and the goods 
intended to be bleached are put into a bafket^ 
which prevents their touching the fides of the 
boiler. When the piece-goods are properly 
placed^ the covering is fixed on> which is 
pierced by a very fmall aperture, to permit a 
portion of the aqueous vapour to efcape. A 
degree of heat much fuperior to that of boiling 
W4tcr is excited in the folution of potafii ; and 
the heat, aflifted by the corrofive action of the 
pocafh in this kind of Papin's digefter, dc- 
llroys the colouring principle of the cottons, 
and gives them the utmoft whitencfs. 

B. That kind of gluten which envelopsal- 
moft every animal fubftance,. but more efpe- 
cially raw filk, is infoluble in water and in al- 
. cohol. It is only attacked by alkalis and foaps ; 
.and for this purpofe the operation of cleanfing 
.is ufed* Any fluff may be cleared of its gluti- 
nous part by boiling or even digefling it in a 
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Iblution of alkali : but it has been dbftrved tkat 

' ^a pure alkali alters the goodnefs and (Quality of 

the fluff; for which rcafon foaps have been 

fubftituted in it^ ftead. For this purpofe the 

fluff is fteeped in a folirtion of foap, heated to 

a Icfs degree than boiling. The academy of 

' Lyons, in the year 1761, propofed a prize for 

the rheans of clearing raw lilks without foap. 

' It was adjudged to M. Rigaut, of St. Qucntin, 

■who propofed a folution of fait of foda. 

It has -been lately afcertiihed that Water, 

' lieated above the degree of ebullition-, id<a- 

pable of diflblving this colouring principle. 

A boiler fimilar to that' which I have juft de- 

fcribcfd, may be ufed for this purpofe. 

In order to bleach cotton, and difpofe it for 
che dyeing proceflfes, it is cleanfed by means of 
a liquid foap made of oil and foda. 

The piece-goods are cleared by thi^ boiling 

from the varnilh, which would prevent the 

colour frotti applying and fixing itfelf in a' per* 

"manent manner; at the fame time that it 

opens the pores of the fluff for the better re- 

■ ception of the colour. 

When the piece is thus prepared, its* pores 
being very open, and its colour very w^ite, 
nothing remains to be done previous to the 
:. rapplication of the dye, but to impregnate it ' 
the mordant or principle which 15 to re- 
ceive 
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c^ve the colour; and change its nature fo 
niuch^ that neither water, foap, nor any of the 
reagents ufed as proofs, may be capable of ex- 
trading it. It is necefliiry therefore — i. That 
the mordant itfelf fhould be very white, that it 
may not alter the colour prefented to it* 
%,y^ That it be not fubje<5l to cprruption; and 
for this purpofe it muft.be fought among the 
earths and metallic oxides. 3. That it be in a 

^. ftate. of extreme divifion, in order that it may 

fipc.itfelf in the pores. 4. That it be infolublc 

.jui .water and the other reagents. 5. That its 

sanity with the colouring matter and the (luff 

l)C. very great. 

, Alum, and the muriate of tin, are the two 
, ialts.whofe bafes unite thefe properties in the 
^oft efficacious manner. The fluffs having 
undergone the previous operations, are there- 
fore fleeped in folutions of thefe falts^ and 

.. when they are impregnated, they are paffed 
through the colouring bath : and. by the de- 
cpmp^fition, or change of principles between 
.the a)Ofdantand the principle which holds the 
cplour in fplution, the colour is precipitated 
OJk the bafe of the mordant, and adheres to it. 

. ,. . Certain vegetable fubftancesare likewife dif-^ 

^^j|>Qfe^. to.take ipme .colours by animalizing 
them^ In this way cows dung and bullocks 

blood 
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blood are ufed in dyeing cotton ; for it is a dc. 
cided fad that animal fubllances take colours 
better than vegetables. 



ARTICLE XII. 

Concerning the Pollen, or Fecundating Powder 
of the Stannina of Vegetables. 

Modern difcoveries and obfervations have 
pointed out the fexual parts of plants; and we 
find nearly the fame forms in the organs, the 
fame means in the funftions, and the famecha. 
radlers in the prolific humours, as in animals. 

The prolific humour in the male part is ela- 
borated by the anthera ; and as the organs of 
the plant do not admit of an adtual intromiffion 
of the male into the female, becaufe vegetables 
are not capable of loco-motion, nature has be- 
llowed on the fecundating feed the charadter of 
a powder ; which the agitation of the air, and 
other caufes, may carry away and precipitate 
upon the female. There is a degree of elafticity 
in the anthera, which caufes it to open, and ejedl 
the globules. It has even been obferved that 
the piftil opened at the fame time, to receive 
the pollen, in certain vegetables. The fefources 
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of nature to aflbrc the fecundation arc admira. 
ble. The male and female parts almofl always 
fepofe in the fame flower ; and the petals are 
always difpofed in the moll advantageous man- 
ner to favour the reprodudlion of the fpecies,, 
Sometimes the male and female are upon the 
fame individual^ but placed upon different 
^ flowers i at oth^r times tx)th are attached to 
ifolated and feparate individuals^ and then the 
fecundation is made by the pollen which the 
wind or air detaches from the antherae^ and 
tranfmits to the female. 

The fecundating powder has almoft con- 
ftantly the fmell of the fpermatic liquor of ani- 
mals. The fmell of cabbages in bloflbm, of the 
cheftnut tree, and mod other vegetables, exhi* 
bits this analogy to fuch a degree, that the one 
odour might even be miftaken for the other. 

The pollen is generally of a refinous nature, 
foluble in alkalis and in alcohol. Like refins^ 
it is inflammable ; and the aura which is formed 
around certain vegetables at the time of fecun* 
dation, may be fet on fire, as was obfcrved by 
Mademoifelle Linne in the fraxlnella. 

Nature, which has employed lefs oecono(nical 
means in the fecundation of plants, and who en-^ 
trufts thefe operations almoft to chance, fince 
ihe delivers the fecundating powder to the 

Vol. III. M wiuds^ 
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winds, muft of courfe have been prodigal in the 
formation of this humour, more efpecially for 
the trees of the monoecia and dioecia genera, 
where the produdion is more cxpofed toacci. 
dental impediments. Hence we may account 
for thofe pretended fhowers of fulphur, which 
arc never commyn but in fuch diftrids as 
abound with the hazel, filbert, and pine-trees* 

As the pollen could not be expofed by na- 
ture to the varying temperatures of the atmo- 
fphere, fhe has facilitated its development in 
the mod rapid manner. A warm fan very fre- 
quently fuffices to open the concealed organs 
of the plant, to develop and procure its fecun- 
dation. On this account the author of Les 
Etudes de la Nature affirms, that the coloration 
of plants is defigned to reflect the light more 
vividly, and moft flowers afFedt the moft ad- 
vantageous form to concentrate the folar rays 
on the parts of generation. 

The parts employed in thefefundions are en- 
dued with an aftonifhing degree of irritability. 
M. dcs Fontaines has made fome very intereft- 
ing obfervations on this fubjedt ; and the agi- 
tated motions which fome plants afFedt in or- 
der to follow the courfe of the fun, are deter- 
mined by nature, in order that the great work 
of generation, favoured by the fun, may be ac- 
compiifhed in the lead poflible time. 

Gon- 
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Concerning Wax. 

I'he ^ax qf bcfes is merely the pollen very- 
little altered. Thefe infedts have i\i€\x femurs 
iprovided with rugofities to brufh the pollen 
from the anther^e, and convey it to their nefts* 

There appears to exift in the very texture of 
fome flowers, which are rich in fecundating 
powder, a mat tei* analogous to wax, which may 
be extracfled by aqueous deco<3:iori. Such are 
the male catkins of the betula alnus, thofe of 
the pincj &c. the leaves of rofemary, of offi- 
cinal fagei the fruits of the mirica ccrifera^ 
fuffer wax td tranfude through the pores. 

It appears that wax and the pollen have for 
their bafis a fat oil, which paffes to the ftate of 
tcfin by its combination with oxigene. If the 
nitric or muriatic acid be digefted upon fixed 
oil for feveral months/ it pafleis to a ftate re- 
fembling wax. 

Wax, by repeated diftillations, affords an oil 
which pofleffes all thepropcrties of volatile oils* 
it is reduced into water and carbonic acid by 
combuftion. 

The colouring matter of wax agpears to be of 
the fame nature as that of filk ; it is infoluble 
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in water and in alcohol. In the arts^ wax i$ 
bleached by dividing it prodigioufly; for 
which purpofc it is poured in fufion upon the 
furface of a cylinder, which revolves at the fur- 
face of water. The wax which falls applies 
itfelf to the fuperficies, and is reduced into 
very thin flakes or ribbons. It is afterwards 
cxpofed to the air upon tables, taking care to 
ftir it from time to time, and by this means it 
becomes white. 

Alkalis diflblve wax, and render it foluble 
in water. It is this faponaceous folution which 
forms the punic wax. It may be ufed as the 
bafis of feveral colours ; and may be made into 
an excellent pafte for wafhing the hands. It is 
likewife applied with a brufh upon feverSl bo- 
dies : but it would be highly advantageous if it 
could be deprived of its folvent, which con- 
ftantly adls, and is the caufe why it cannot b'c 
applied to feveral ufes, in which otherwifc it 
might be found advantageous. 

Ammoniac likewite Siflblves it ; and as this 
folvent is evaporable, it ought to be preferred 
when it is propofed to ufe the wax as a varnifh. 
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ARTICLE Xm. 

Concerning Honey. 

Honey, or the nedar of flowers, is contained 
chiefly in the bafe of the piftil, or female organ. 
It ferves as food for moft infeds which have a 
j>robofcis. Thefe animals plunge their pro- 
bofcis into the piftil, and fuck out the neftar* 
It appears to be a folution of fugar in niucilage : 
the fugar is fometimes precipitated in cryftals, 
as in the neftar of the flower of balfamina. 

The nedlar undergoes no alteration in the 
body of the bee, lince we can form honey by 
concentrating the nedar. It retains the odour, 
and not unfrequently the noxious qualities of 
the plant which aflfords it. 

The fecrction of the nedlar is made during 
the feafon of fecundation. It may be confidered 
as the vehicle and recipient of the fecundating 
duft, which facilitates the burfting of the glo- 
bules, filled with this fecundating powder: 
for Linnaeus and Tournefort have both ob- 
fcrved that nothing more is required than to 
cxpofe the pollen upon water, to aflifl: the d(^ 
velopment. All the internal part of the ftyle 
of thcpiflil is impregnated with it. And if the 

inter- 
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internal part of the female organs be dried by 
heat, the pollen no longer fecundates. 

Honey exudes from all the female parts, but 
particularly from the ov?iria. Pores may even 
be obferved in hyacinths, through which it 
flows. 

Such flowers as have only the male? parts d6 
not in general afford honey j and the organs 
which afford the ncftar dry up and wither from 
the rtioitient the adt of conception i§ acconi. 
pliftied. Honey may therefore be confidered 
as necefTary to fecundation ; it is the hurtibtil* 
afforded by the fehiale to receive the fecUh- 
dating powder, and facilitate the opening and 
6xplofion of the fmall bodies which contain' 
f he pollen j for it has been pbfdrved that theft 
bodies open the moment they touch the furfaC^ 
pf any liquid >vhich mpiftens phetri* 



ARTICLE XIV. 
Concerning the Lignepus P^rt pf VegetablcSf 

Chemifts have copftantly direfted their at* 
tention to the analylis pf vegetable juices: buf 
they appear to have completely negleilUd the 
folid part of the vegetable, which in every poin( 
pf view is entitled to particular attention. It i^ 

this 
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this ligneous portion which forms the vegetable 
fibre; and this matter not only conftitutes the 

r 

bafis of the vegetable, but »is likewife developed 
in circumilances which ^depend on the vital 
fundions of the plaht. It forms the pulp of 
feeds^ the lanuginous covering which over-? 
ipreads certain plants, &c. The charadler of 
the ligneous [paft is, an infallibility in water 
and almoft every other menftruum. The fuU 
phurre acid only blackens it, and is decom^ 
pofed upon it, as is likewife the nitric acid* 
But one very peculiar charad:er of this principle^ 
is, that the concourfe of air and water alters i( 
very difficultly; and that, when it is well de* 
prived of all its moifture, it abfolutely refifts 
every kind of fermentation • infomuch that it 
would be indeftruQible, if infeds had not the 
property of gnawing and feeding upon it. It 
appears that the vegetable fibre confifts of the 
bafis of mucilage, hardened^ by its combination 
with a greater quantity of oxigcne. Several rea* 
fons le^d us to adopt this idea. In tl^t firft 
place, the diluted nitric acid bein^ put to di* 
geft upon fecula, is decompofed, and caufes the 
fecula to pafs to a ftate refembling that of lig, 
neous matter. I have obferved, in the fecond 
place^ that thofe fungi which grow in fubterra- 
Qcous places void of light, and are refolved info 

a very 
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a very acid water,- if left in a vcflel, acquire a 
greater quantity of the ligneous principle, in 
proportion as they are expofed by degrees to the 
light ; at the fame time that the acid is dimi-* 
nifhed by decompofition, and at length difap-r 
pears. 

The tranfition of mucilage to the ftate of lig« 
neous-matter is very evident in the growth of 
vegetables. The cellular envelop which is 
immediately covered by the epidermis exhibits 
nothing but mucilage and glands ; but by de- 
grees it hardens, forms a ftratum of the corti,. 
cal coating, and at laft concludes by becoming 
one of the ligneous rings. 

We obferve this tranfition in certain plants 
which are annual in cold climates, and viva- 
cious in temperate climates. In the former 
they are herbaceous, becaufe the periodical re- 
turn of the cold weather does not permit them 
to develop themfelves. In the fecond they bc^ 
come arborefcent ; and the progrefs of time 
hardens the mucilage, and forms ligneous coat* 
ings. 

The induration of the fibrous part may be 
accelerated by caufing the air and light to a<S 
more ftrongly upon it. M. deEufFon has ob- 
ferved that, when a tree is deprived of its bark^ 
the external part of the wood which is expofec} 
iq the air acquires a confiderable degree of 

a hardnefs ; 
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hardnefs; and trees thus prepared form pieces 
of carpentry much more folid than thofe which 
have not undergone fuch preparation. f 

It is probably owing to the large quantity 
of pure air with which the fibrous matter is 
loaded^ that it is not difpofed to putrefy : and 
it is in confequence of this moft valuable pro- 
perty of not being fubjedl to corruption, that . 
arts have been invented for clearing it of all 
fermentable principles of the vegetable king- 
dom, to obtain it in its greateft purity in the 
fabrication of cloths, paper, &c. We Ihall 
again return to thefe objeds, when we treat of 
the alterations to which the vegetable king-, 
dom is fubjed:. 



ARTICLE XV. 

Concerning other fixed Principles of the Vege- 

' table Kingdom. 

The volatile oil of horfe-radifh had formerly 
afforded fulphur, which is depofited by Handing, 
according to the obfervation of fome chemifts; 
but M. Deyeux has taught us to extradt this 
inflammable principle from^the root of the 
herb patience. Nothing is required to be done 
l)ut to rafp the root, boil it, take off the fcum, 

and 
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and dry it. This fcum affords much fulphur 
in fubftance ; and it is perhaps to this principle 
that thefe plants owe their virtue, (incc they 
are ufed in fkin diforders. 

Vegetables in their analyfis likewife pfefent 
us with certain nrtetals, fuch as iron, gold, and 
manganefe. The iron forms near one-twelfth 
cf the weight of the afties of hard wood, fuch aat 
bak. It may be extrafted by the magnet. It 
dofcs not appear to exift in a perfeftly difch- 
gaged flate in the vegetable ; neverthelefs wc 
fcad, in the Journaux de Phylique, an obferva-.! 
tion in which it is affirmed, that it was found 
in metallic grains in fruits. The iron is uftially 
held in folution in the acids of vegetation, from 
which it may be precipitated by alkalis. The 
exiftence of this metal has been attributed to 
the wearing of ploughlhares, and other inftru- 
ments of hufbandry, and to the faculty which 
plants poffefs of imbibing it with their hiitri- 
tive juices. The Abbe Nolet and others have 
embraced this unphilofophical notion. It is 
the fame with the iron as with the other falts. 
They are produced by vegetation; and vege- 
tables watered with diftilled water afford it z& 
well as others. 

Beecher and Kunckel afcertained the pre-^ 
fence of gold in plants. M. Sage was invited 
to repeat the proceffcs by way of afcertaining 

thCL 
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the faft. He found gold in the aflies of vine 
twig$, and announced it to the public. After 
this chemift, mofl; pcrfons ^Vo have attended 
to this objedt have found gold ; but in much 
lefs quantity than M, Sage had announced. The 
moft accurate analyfcs have Ihewn no mord 
than two grains ; whereas M, Sage had fpoken 
of fevcral ounces in the quintal. Theprocefs 
for cxtrading gold from the afhes confif^s ia 
fufing them with black flux and minium. The 
}ead which is produced is then cupelled^ to- 
ifcertain the fnxall quantity of gold with which 
it became alloyed in this operation. 

Scheele has alfo obtained m^nganefe in thd 
Itnalyfis of vegetable aihes. His procefs con- 
fills in fufing part of the afhes with three partsS 
of fixed alkali^ and one-eighth of nitrate of 
potafh. The fufed matter is boiled in a certain 
quantity of water. The folution being then fiL 
tered, is faturated with fulphuric acid^ and at 
the end of a certain time manganefe falls down. 

Limecohftantly enough forms feven-tenths 
of the fixed refidue of vegetable incineration. 
This earth is ufually combined with the car. 
|>onic acid. Scheele has proved that it efflo* 
refces in this form on the bark of guaiacum^ the 
^Ihj&c. It is likewife very often united with 
)hf acid of vegetation. It appears to be form- 

cd 
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ed' by an alteration of the mucilage^ more ad^ 
vanced than that which forms the fecula, which, 
has fome analogy with this earth. We evident- 
ly fee the tranfition of mucilage to the ftate of 
earth in tcftaceous animals. We obferve the 
vinucilage putrefy at its furface, with fo much 
the more facility as ^ it is purer ; as we may 
judge by a comparifon of the afteriae, the fea 
hedge-hog, the crab, &c. 

Next to lime, alumine is the moft abundant 
earth in vegetables, and next magnefia. M, 
Parcet has obtained, from one pound of the 
afhes of beech, one ounce of the fulphatc of 
magnefia, by treating them with the fulphuric 
acid. This earth is very abundant in the afhes 
pf tamarifc. Siliceous earth likewife exifts, 
but lefs abundantly. The leaft common of all 
is the barytest 

ARTICLE XVI. 

Of the common Juices extradled by Incifion 

or Expreflion. 

The vegetable juices hitherto treated of arc 
peculiar fubftances contained in vegetables, 
and poffefling ftrikingcharadlers, by which they 
arc diftinguifhable from every other humour. 

But 



Mxpreffed Juices of Vegetables i 175 

But we may at once extradt from vegetables 
all the juices they contain ; and this mixture of 
various principles may be obtained by feveral 
methods. Simple incifion is fomerimes fuffi- 
cicnt; but expreflion is equally ufed. 

The juices of vegetables vary according to 
the refpeiftive nature of the plants. They arc 
more abundant in fome than in others. Age 
modifies them. Young trees in general have 
moft fap; and this fap is milder^ more muci*. 
laginous/ and lefs charged with oil and refin. 
The lap varies according to the feafoh. In the 
fpringthe plants draw up with avidity the juices 
afibrded by the air and the earth ; thefe juices 
eftablifh a plethora every where, from which re- 
fults a confiderable growth of the individual, 
and fometimes a natural extra vafation. If in 
the time of plethora incifions be made in any 
part of the vegetable, all the abundant fap cf- 
capes by the aperture \ and this fluid is almoft 
always clear, and without fmell. But by degrees 
theplant elaborates thefejuices, and gives them 
peculiar chara<fters. In the fpring the fap in the 
body of the vegetable prefents only a flight al- 
teration of the nutritive juices; but in the fum. 
mer the whole is elaborated, all is digefled, and 
then the fap poflcfles characters very different • 
from thofe it poflefTed during the fpring feafon. 

If 
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if incifions be now made in the tree^ the juictti 
obtained are accordingly very different : and 
for this reafon it is that the juices difperfed in 
commerce are extracSed during the fummer. 

The conftitution of the air equally influences 
the nature of vegetable juices. A rainy feafon 
oppofes the development of the faccharint 
principle, as well as the formation of refins and 
aromatic fubftances. A dry feafon affords \lu 
tie mucilage, but much refin and aromatic prina» 
ciple ; hot weather decompofes the mucil^ge« 
and favours the development of refins, faccha- 
rine matter, and aroma ; but a cold feafon does 
not permit the formation of any principle but 
mucilage : and as the mucilage is the principle 
of increafe of bulk in plants, the whole of this 
fubftanceis employed for that purpofe; while 
the heat and light modify the fame mucilage^ 
and caufe it to pafs to the ftate of oil, refin^ 
aroma, &c* Hence probably it is that trees 
have a more agreeable appearance in cold than 
in burning climates ; and that the trees in this 
latter fituation abound with aromatic, oily, and 
rcfinous principles. In the vegetable as in 
the animal kingdom,, fpirit appears to be the 
portion of the fouthcrn climates ; while force 
and ftrength are attributes of. the northern. 

" Con- 



V ^ 



Mxlraffion of Manna. i*j^ 

Concerning the Juices extrafted by Incifion, 

The juice contained in plants, and known by 
the name of Sap, is difperfcd through the cel- 
lular tiflue, inclofed in the veffels, or dcpo- 
fited in the utricles ; and there is a communi- 
cation exifting, which, when any part of the 
vegetable^ is wounded, caiifes the abundant 
juice? to flo^ through the aperture ; not indeed 
fo fpccdily nor fo completely as in animals ; 
becaufe the humours do not polTefs fo rapid a 
motion^ and becaufe there is lefs connedion 
between the feveral organs in vegetables than 
in animals. The fap is a confufed mixture of 
all the principles of vegetables. The oil ahd 
the mucilage are confounded with the falts. It 
is, in a word, the general humour of vegetables, \ 
in the fame manner as the blood in animals. 
In the prefent place we ftiall fpeak only of 
manna and opium. ^ 

1. Manna. — Several vegetables afford mzn-r 
na; it is extrafted fromthe pine, the fir, the 
maple, the oak, the juniper, the fig, the willow, 
the olive, &c, but the afti, larch, and the al- 
hagi, afford it in the largcft quantities. L'Obel, 
Rondelet, and others, have obferved at Mont- 
pellier, upon the olive trees, a kind of manna, 
to which they have given the name of oelio- 

meli. 
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mcli. Tournefort colleAed it from the famtf 
trees at Aix, and at Toulon. 

The afh which affords manna grows naturally 
in all temperate climates; but Calabria and 
Sicily appear to be the moft natural countries 
to this tree; or at leaft it is only in thefe coun- 
tries that it abundantly furnifhes the juke 
called Manna in commerce. 

The manna flows naturally from this tree, 
and attaches itfelf to its fides in the form of 
white tranfparent drops ; but the extradlion of 
this juice is facilitated by incifions made in the 
tree during fummer : the manna flows through 
thefe apertures upon the trunk of the tree, 
from which it is detached with \Vooden iil- 
ftruments. Care is likewife taken to infert 
ftraws, or fmall flicks of wood, into thefe in- 
cifions ; and the flaladlites which hang from 
thefe fmall bodies are feparated, and known in 
commerce by the name of Manna in Tears : the 
fmallefl pieces form the manna in forts or 
flakes ; and the common or fat manna is of 
the worfl quality, becaufe the mofl conta^ 
minated with earth and other foreign fub- 
ilances. The afh fometimes affords manna in 
our climates, fpecimens of which I have feen- 
coUecfled in the vicinity of Aniane. 

The larch, which grows abundantly in Dau-^ 
phiny, and the environs of firian^^on, likewife 

affords 



'afibrds inamia. It is formed . during the 
hammer on the fibres of the leaves, in white 
tdtiMe grains, which the pdafants coIieS: and 
fttt'itkto pots,: which they keep in a cool place. 
ThisMnanna is of a yellow colour^ and has a 
very naufeous fmelL 

^ The alhagi is a kind of broom, which grows 
in; Berfia. A juice tranfudes from its leaves, in 
tbe form of drops of variQUs fixes, which the 
heaC. of the fun indurates. An interefliiig ac« 
Goiknt of this tree may be feen in Tourncfort's 
Tiavds. This mabna is known in the Levant, 
in the town of Tauris, by the name of Tere- 
niabln. 

. The maiinia mofl frequently ufed is that of 
Calabria. Its fmell is ftrong, and its tafte 
fweetifh and naufeous : if expofed on hot coials, 
itfwells up, takes fire, and leaVes alight bulky 
coal. 

Water totally diflblves it, whether hot or 
cold. Ifit be boiled with lime, clarified with 
white of egg, and concentrated by evapora- 
tion, it affords cryftals of fugar. 

Manna affords by diftillation water, acid, oil, 
and ammoniac ; and its coal affords alkali. 

This fubftance forms the balis of moft pur- 
gative medicines. 

s. Opium. — The plant which affords opium 
is" the poppy, which is. cultivated in Perlia and 

Vol. III. N Afia 
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Afia Minor. To cxtraA this precious medt- 
cine, care is taken to cut off all the flowers 
which would load the plant, and to leave that 
only which correfponds withthe principal ftem. 
At the beginning of fummer, when the poppy. 
heads are ripe, incifions are made quite round 
them, from which tears flow that are carefully 
collected. This opium is the purefl^, and is re. 
tained in the country for various ufes« That 
which comes to us is extracted by preflure from 
the fame heads. The juice thus obtained is 
wrapped up, after previous drying, in the leaves 
of the poppy, and comes to us in the form of 
circular flattened cakes. 

In our laboratories it is> cleared from its im- 
purities by folution in hot water, filtration, 
and evaporation to the confiflence of an ex- 
tradt. This is the extradl of opium. 

Opium contains a ftrong and narcotic aroma, 
from which it is impofllble to clear it, according 
to Mr. Lorry. It likewife contains an extraift 
foluble in water, and a refin ; together with a 
volatile concrete oil, and a peculiar fait. 

By long digeftion in hot water the volatile 
oil becomes attenuated, is difengaged, and car. 
ries the aroma with it ; fo that by this means 
the oil and aroma may be fcparated, at Icaft for 
the mod part. It has been obferved that opiuifi 

de. 
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deprived of this oil^ a portion of its aroma^ and 
its rcfin, preferred its fedativc virtue, without 
being narcotic and ftupifying. We arc indebt* 
cd to Baume for a feries of interefting refearches 
on this fubjed. He boiled four pounds of 
fliced opium in between twelve and fifteen 
pints of water, for half an hour. The decoc- 
tion was drained with prellurc; the dregs were 
cxhaufted by ebullition with more water. All 
thefe waters were mixed together, and reduced 
by evaporation to fix pints. The liquor was 
then put into a cucurbit of tin, and digefted 
on a fand-bath for fix months, or during three 
months night and day. Care was taken to 
add water as the evaporation proceeded ; and 
the bottom of the veflel was fcraped from time 
to time, todifengage the refinous matter which 
fiibfided. When the digeflion was finifiied, 
the liquor was filtered, the refidue carefully 
feparated, and the water evaporated to the 
confiftencc of an extrad:. 

If the fait be required to be feparated, the 
evaporation muft be fufpended when the fluid 
is reduced to one pint. An earthy fait ^Us 
down by cooHng, which is of a ruddy appear- 
ance, and has the form of fcales mixed with 
needled cry dais. 

N 2 By 
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By this long but judicious procc&i the oil k 
firft ieparsted ; which after three or four days 
rifes to the furface of the liquor, where it forms 
all adhefive pellicle, like turpentine. This pcU 
licle is gradually diflipated, and difappears at 
the end of a month, nothing more beii^g fccn 
than a few drops from time to time. In propor« 
tion as the oil is diflipated, the refin^ which 
formed a foap with it, is precipitated. . 

Mr. Baume has calculated that thefe princi- 
pies exifl in the following proportions;— ^Fpur 
pounds of common opium afford ojne pound 
once ounce of marc or infoluble matter^ one 
pound fifteen ounces of extradt, twelve ounces 
of refin, one gros or dram of fait, three ounces 
feven gros of denfe oil or aroma. 

Mr. Bucquet propofed to extrad: the feda- 
tive principle, by difTolving it in the cold^ 
and afterwards evaporating it ; Mr. Jofie». by 
agitating it in cold water ; MelTrs. De Laflbne 
and Cornette, by difTolving, filtering it fevc- 
ral times,, and always evaporating it to the 
confiftence of an extraiS:. 

The fcdative principle is a medicine of the 
greateft value, becaufe it does iK)t produce that 
drunkennefs and ftupor which are too com* 
monly the effcds of crpde opium. 

When 
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When a plant does not afford its juice by 
incifiem^ this may happen either becaufe the 
^oamrity is too fmall, or becaufe its confif- 
fence i« not fufficiently fluid, or becaufe there 
^ noftalirfRciently perfedl communication be. 
tlrecTitnc veffels of the plant to permit the 
flowing erf all the juice. - In thefc cafes the 
defired eflfeA may be produced either by fim- 
jrfe mechartical prefTurc, as in extradling the 
jmccof hypociftus and acacia;, or by the affift- 
ancc of water, which foftens the textiire of the 
▼egetabfe, at. the fame time that it diflblves 
khd carries off the juice. 

Concerning Vegetable Juices extraded by 

Preffure. 

The fuoculent vegetables afford- their juice 
by fimpte preffure; and the method of per- 
forming this operation is nearly the fame in all 
plaiit8« When it is intended to' extradi: tlie 
juice of a plant, it is wafhed, cut into fmali 
pieces, pounded in a marble mortar, put into 
a linen bag, and preffed in aprefs« 

There are fome ligneous plants, fuch as fage, 
thyme, and the leffer centaury, w&ofe jUiccs 
cannot b^ extradlcd without the addition of a 
(mall quantity of water ; there are other very 
fucculent plants, fuch as borage, buglofs, and 
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chicory^ whofe juices are fo vifcid and mucila- 
ginous^ as not to pafs through a cloth unlefs a 
fmall quantity of water be added during the 
pounding. Inodorous plants may likewife be 
left to macerate^ in order to prepare them for 
the extraflion of their juices. The vegetable 
juices may be clarified by limple repofe^ or by 
filtration ; when very fluid, by white of egg, or 
animal lymph, boiled with them ; and when 
the juices contain principles which may be 
evaporated, fuch as thofe of fage, balm^ mar- 
joram, &c. the vial which contains the juice 
is plunged in boiling water, after having clofed 
it with a paper with a hole pierced through it ; 
and when the juice is clarified, it is taken out^ 
dipped in cold water, and decanted. 

The juice of acacia is extraded from the 
fame tree which affords gum durable. The 
fruits of this tree are colledted before they arc 
ripe; then pounded, prelfed, and the juice 
dried in the fun ; it forms balls of a blackifli 
brown internally, redder externally, and of an 
allringent tafte, 

A juice is prepared with unripe floes, which 
is fold under the name of German Acacia, and 
does not differ much from that of Egypt. 

The juice of hypociftus is extradled from 
a parafltical plant which grows on the cilhis 
in the ifland of Crete. The fruit is pounded» 

the 
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the juice extradted by prelTare, and thickened 
in the fun ; it becomes blacky and of a firm 
confidence. 

Thefe two laft-mentioned juices are ufed in 
medicine as aitringents. 
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$KCTIONl ly. :/ 

Concerning fuch Principles as efcape from 
Vegetables by Tranfpiration. 

VEGETABLES, being endued with digcf, 
tive organs, throw off all fuch princi- 
ples as cannot be aflimilated by then); and 
when the funftions of the vegetable ar^ not 
favoured by fuch caufes as facilitate them, the 
nutritive juices are rejedled nearly unaltered. 
We fhall here attend to three principal fub- 
ftances that exhale from vegetables, viz, airj, 
water, and aroma. 



A R T I C L E I. 

Concerning Oxigenous Gas afforded by Vegc* 

tables. 

Dr. Ingenhoufz publifhed, in the year 1779, 
Experiments upon Vegetables, in \yhich he af- 
firms that plants poffefs the property of emitting 
vital air when aded upon by the dircft rays of 

the 
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thfc fun ; and that they emit a very mephitic 
air in the ihade^ and during the night, 

Dodor Pricftley made known the feme ire- 
fults at the fame time, as well as Mr, Senebier 
of Geneva, who neverthelefs did not publift 
a work on this fubjedl until the year 178^, in 
which he admits, as a general principle, that 
plant^ fuflfer vital air taefcape in the fun-fliine: 
but he maintains that they do not produce me- 
phitic air in the (bade ; and is of opinion that, 
if Dr. Ingenhouf^ obtained any, it arofe from^ 
a commencement of putrefadtion in tbe plant; 

TKe* fimpleft procefs for extracting this gas 
from vegetables, confifts in immerfingthemun^' 
der water, beneath an inverted glafs veflek It 
is ^hen ieeii^ when the fun adts on the plants 
that fmall bubbles are emitted, which gradu- 
aBy grow larger^ arifc from the fibres of the 
leaf, and afcend to the furfaec of the fluid.* 

All plants do not afford gas with the fame 
facility. There are fome which emit it the mo- 
ment the fun iafts upon tirem ; fuch are the 
leaves of the jacobaea, of lavender, and of fome 
aromatic plants. In other plants the emiflion is 
flower ; but in none later than feven or eighr 
minutes, provided the fun's light be ftrohg. 
Tfce air is almoft totally furniftied by the in- 
ferior fur face of the leaves af trees : it is not 

the 
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the fame with herbs ; for thefe affbrd air from 

nearly the whole of their furface, according to 

Senehier. 

The leaves afford more air when attached to 

the plant than when gathered ; and the quantity 

is likewife greater the frefher and founder they 

are. 
Young leaves afford but a fmall quantity of 

vital air ; thofe which are full grown afford 

more, and the more the greener they arc. 

J(^aves which are injured, yellow, or red, do 

not afford it. 

Frelh leaves cqt in pieces afford air ; and the 
Qxigene gas is capable of being emitted with-* 
out the plant being plunged under 'water, as is 
proved from the experiments of Mr. Senebicr. 

. The parenchyma of the leaf appears to be the 
part which emits the air. The epidermis, the 
bark, and the white petals, do not afford air % 
and in general it is only the green parts of 
plants which afford oxigenous gas. Green 
fruits afford air, but thofe which are ripe do 
not; and the fame is true of grain. 

It is proved that the fun does not adb in the 
produdtion of this phenomenon as a body 
which heats. Theemidlon of this' gas is de- 
termined by the light ; and I have even obr- 
ferved that a ftrong light, without the dircA 

adtion 
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adioa of the (un's rays^ \% fufficient to pro* 
duce chi^ -phenomenon. 

\t is proved, by the experiments of Mr. Scw 
nebier^ that an acid diluted in water increalet 
the quantity of air which is difengaged, wl^n 
the water is not too much acidulated ; and in 
this cafe the acid is decompofed. 

It has been obferred that the conferva affords 
much vital air ; as well as the green matter wh^ch 
is formed in water, and is fuppofed by Ingen- 
houfz to be a coUedtion of greenifh infbds;. 

Pure air is therefore feparated from the plant 
by the adlion of light ; and the excretion is 
ftrQnger accordingly as the light is more vivid. 
Itfeems that light favours the work of digeflion 
in the plant ; and that the vital air, which is 
one of the principles of almoft all the nutritive 
juices, more efpecially of water, is emitted, when 
it finds no fubftance to combine with in the ve« 
getable. Hence it arifes that plants whofe ve« 
getationis the moft vigorous, afford the greateft 
quantity of air : and hence likewife it is that 
a fmall quantity of the acid mixed with the 
water favours the emiflion, and increafes the 
quantity of oxigenous gas. 

By this" continual emiilion of vital air, the 
Author of nature inceflantly repairs the lofs 
which is produced by refpiration, combuftion, 

and 
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and the alteration of bodies^ which compre- 
hends every kind of fermentation and putre- 
faflion ; and in this ntanner the eqoilibrHim 
bet^eett the conftituent principles of the artf- 
molphere is always kept up. 

ARTICLE II. 

% 

Concerning the Water afforded by Vegetables, 

Plants likewife epiit a confiderable quantity 
of water in the form of vapour, through their 
pores; and this excretion may be eftimated att 
the moil: abundant.- Hales has calculate^ thskt 
the tranfpiration of an adult plant, fuch as the 
helianthus annuus, vi^s in fummer-feven time;i 
more confiderable than that of man. 

Guettard has obferved that this excretion it 
alwaysin proportion to the intenfity of the lights 
and not of the heat; fo that it is fcacely any 
during the night* The fame philofopher hgf 
obferved that the aqueous tranfpiration is more 
efpecially made from the upper furface of the 
leaf. The water which exhales from vegetables 
is not pure, but fervcs as the vehicle of thfc 
aroma ; and even carries with it a fmall quantity 
of extradive matter, which caufes it to corrupt 
fo fpecdily. 

The 
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The immediate tfft& of the aqueous evapo* 
ration confifts in maintaining a degree of cooU 
nefs ill the plant) which prevents its aiTuniing 
the t^mp^ture of the atmofphere. 



ARTICLE III. 

Concerning the Aroma, or Spiritua Redor. 

Each plant has its charaderiftic fmelL This 
odorant principle was diftinguifhed by Boer* 
haave by the name of Spiritus Redlor, and by 
the moderns under the name of Aroma. 

The aroma appears to be of the nature of gas, 
from its finencfs, its invifibility, &c. The flight- 
eft heat is fufficient to expel it from jplants. 
Coolnefs condenfcs it^ and renders it more fenfi- 
ble ; and on this account the fmell of plants is 
much ftronger in the morning and evening. 

This principle is fo fubtile^ that the conti- 
nual emilBon of it from a wood or flower does 
not d[imini{h its weight, even after a verycon- 
fiderablc time. 

The aroma is fometimes fixed in an extratSi:, 
fometimes in an oil, and this laft combination 
is the moft ufual. It even appears to conftitute 

the 
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die volatile charadler of the cflential or volatile 
oils* 

The nature of the aroma appears to varjr 
prodigioufly; at lead if we may judge bjr the 
organ of fmell^ which diftinguiihes feveral 
Ipecies, There are fome which have a nau- 
feous or poifonous effedl on the animal ceco- 
nomy. Ingenhoufz quotes an inflance of the 
death of a young woman occafioned by the 
fmell of lilies^ in 1719; and the famous Tril. 
ler reports t{ie example of a young woman who 
died in confequence of the fmell of violets^ 
while another was faved by removing the flow* 
ers. Martinus Cromerus exhibits likewife an 
example of a bilhop of Breflau who died by a 
fimilar caufe. 

« The mancenille tree, which grows in the 
Weft Indies, emits very dangerous vapours. 
The humour which flows from ^his tree is fo 
unwholefome^ that if it drop on the hand it 
raifes a blifter. 

The American plant lobelia longiflora pro- 
duces a fuffocating oppreflion in the bread of 
thofe who refpire in its vicinity, ai:cording to 
Jacquin, Hortus Vindobonenfis. The rhus toxi- 
codendron emits fo dangerous an exhalation, 
that Ingenhoufz attributes the returii of a perio- 
dical 
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dical diforder^ which attacked the family af the 
curate of Croffen in Germany, to a bench fliad* 
cd by this tree, under which they had the cuf- 
torn of fitting. Every one knows the effedls of 
ipufk and oriental faffron on certain perfons ; 
and the exhalation of the walnut-tree is confi« 
dered as very unwholefome, 

Wc may here mention the noxious property 
of thofe canes or reeds which in this country 
are ufed to cover roofs and dunghills, &c. 
Mr. Foitevin faw a man who was very ill on 
account of having handled thefc canes : the 
parts of generation were prodigibufly fwelled, 
A dog which had flept upon the reeds fuffered 
in the fame manner, and was aifedbed in the 
fame parts. 

The method of extracting the aroma varies 
according to its volatility and affinities. It is 
in general ft)luble in water, alcohol, oils, &c. 
and thefe fluids arc feverally employed to ex- 
tradt it from plants which afford it. 

When water or alcohol arc ufed, they are 
diftilled by a gentle .heat, and the aroma comes 
over with them. Simple infufion maybe ufed ; 
and in this way the lofs of a portion of the aro- 
ma is avoided. 

Water charged with aroma is known by the 
name of thcdiftilled water of the fubftance made 

3 ^^^ 
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tifeof. ThedHiilled watcrofinodorouscrherbi*. 
-ceous plants does not appear to poflefs any yir- 
tue; and the apothecaries have long fince de- 
cided the queftion, by fubftituting fpring water 
in its place. Spirit of wine combined with the 
fkTot principle, is known by the name of the 
ipirit or quinteflence of the vegetable. 

When the aroma is very fugacious, fuch as 
that of lilies, jafmine, or tuberofe, the flowers 
ore put into a tin cucurbit with cotton fteeped 
in oil of ben. The cotton ancj the flowers arc 
difpofed in alternate layers ; the cucurbit is 
clofed, and a gentle heat applied. In this 
manner the aroma is permanently combined 
with the oilw 

Thcfe are the three methods ufed to retain 
the odorant principle. The art of the per- 
fumer confifl:s in applying them at pleafure to 
various fubftances. 

Perfumes are either dry or liquid. Among 
the firft we may place the fachets, or little per- 
fumed bags, which contain either mixtures of 
aromatic plants, or aromas in their native fl:ate; 
the perfumed powders, which obtain their fmell 
by a few drops of the folution of aroma ; the 
paftilles or comfits which have fugar for their 
bafis, &c. 

Liquid perfumes molt commonly confift of 

aroma 
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aroma difiblved ir\ water or alcohol ; the va« 
rious liqueurs, or fcented fpirituous cordial wa« 
ters, a/c nothing elfe but the fame folutions di- 
luted with water, and fweetened with fugar* 

For example, to make the eau divine, the 
bark of four citrox^s is taken, and put into a 
glafs alembif:, with t^^p pounds of good fpirit of 
wine, and two ounces of orange-flower water ; 
after which, diftillation is performed on the 
fand-bath. On the other hand, one pound and 
a half of fugar'is diflblved in one pound and a 
half of Water. The two liquors being mixed, 
become turbid ; but, being left to ftand, the 
refult is an agreeable liquor. 

To make the cream of rofes, I take equal 
parts of rofe water, fpirit of wine a la rofe, and 
fyrup of fugar. I mix thefe three fubftances, 
and colour the mixture with the infufion of 
cochineal. 

But it muft be allowed that, in all perfumes 
which are a little complicated, the nofe is the 
beft chemifl: that can be confulted ; and a good 
nofe is as requifite and eflential to a perfumer, 
«s a flrong head is to a geometer. 
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SECTION V. 

Concermng the Alterations to which Ve- 
getables are fubjeft after they are de- 
prived of Life. 

THE fame principles which maintain life 
in vegetables and animals^ become the 
fpeedieft agents of their deftrud:ion when dead. 
Nature feems to haveentruftcd the compofitioo^ 
maintenance^and decompafition of tbefe beings 
to the fame agents. Air and water arc thetwo 
principles which niaintain the life in living br- 
ings; but the moment they are dead thej 
haflen their alteration arid dilTolution. The 
heat itfelf^ which aflifted and fomented the 
fundions of lifct concurs to facilitate the dc- 
compofition. Thus it is that the frolls of Si- 
beria preferve bodies for feveral months ; and 
that in our mountains they are kept for a long 
time on the fnow, when it intercepts the car- 
rying them to the place of interment. 

We (hall examine the adion of thefc three 
agents^ namely heat^ air^ and v^ater; and we 

(hall 
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(hall endeavour to (hew the power and efFed: of 
each before weihall attend to their combined 



a<5i:ion« 



CHAP. I. 



Cokeermng the Anion of Heat upon Vegetable Sub^ 

Jlances. 

iTTpHE diftillation of plants by a naked fire 
X is nothing but the adt of decompofing 
them by means of fimple heat. This procefs 
was fm'a long time the only method of analyfis*. 
The fif ft chemifts of Paris adopted it for the 
analyfis of near one thoufand four hundred 
plants : and it was not till the commencement 
of the prefent century that this labour was dif- 
continued'; a labour which did not feem to 
advance the fcience,'lince in this way the cab- 
bage alid hemlock afforded the fame produds* 
It is clear that an andlyfis by the retort ought 
not to (hew the principles of vegetation : for, 
not to niention that heat changes their nature, 
by becoming a conftituent part of the principles 

O 2 extraftcd^ 



<•> 



196 DiJ illation of Vegeiahks. 

cxtradled j thefe principles themfelves become 
mixed together, and we can never know their 
order or ftate while in the living pla^t. The 
a(flion of the heat moreover caufes the vege- 
table principles to readl upon each other, and 
confounds the whole together. Whence it 
arifes that all vegetables afford nearly the fame 
principles ; namely, water, an oil more or lefs 
thick, an acid liquor, a concrete fait, and a 
coal or caput moftuum more or lefs abundant. 

Hales took notice that the diilillation of ve- 
getables afforded much air ; and was even in 
poffedion of an apparatus to coUedt and mea- 
fure it. But in our time the methods of coll^. 
ing and confining the gafes are fimplified ; 
and the hydro-pneumatic apparatus has proved 
that the fubftances are formed of a mixture of 
carbonic acid, hydrogene, and fometimes a 
little nitrogene. 

The order in which the feveral produds arc 
obtained, and the charadters they exhibit, lead 
us to the following obfervations : 

I . The water which palTes firft is ufually 
pure, and without fmell ; but when odorant 
plants are diftilled, the firft drops are impreg. 
nated with their aroma. Thefe firft portions 
of water confift of that which was fuperabun- 
dant, and mpregnated the vegetable tiflue. 

When 
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When the water of compofition, or that which 
ws^ ifl combination with the vegetable^ begins 
to rife, it carries along with it a fmall quantity 
of oil, which colours it ; and fome portions of 
a weak acid, afforded by the mucilage and 
other principles with which it exifted in the 
faponaceous ftate. The phlegm likewife very 
often contains a fmall quantity of ammoniac : 
and this alkdi appears to be formed in the 
operation itfelf ; for there are few plants which 
contain it in their natural ftate. 

2. To the phlegm fucceeds an oily principle, 
little coloured at firfl ; but, in proportion as 
the diftillation advances, the oil which rifes is 
thicker, and more coloured. They are all cha^ 
nii^erized by a fmell of burning, and an acrid 
tafte, that arife from the impreflion of the fire 
itfelf. Thefe oils are mofl of them reiinous, 
and the nitric acid eaiily inflames them. They 
may be rendered more fluid and volatile by re- 
peated diftillations. 

3. In proportion as the oil comes over, there 
fometimes diflils carbonate of ammoniac^which 
attaches itfelf to the fides cf the veifels. It is 
ufually foiled with an oil which colours it. 
Tliis fait does not appear to exifl ready formed 
in vegetables, Rouelle the younger proved 
(bat the plants which afford the mofl of it, fuch 

as 
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as the cruciferouis plants, do not contain it ifi 
their natural ftate. It is therefore found when 
its component parts are volatilized and reunited 
by the diftillation. 

4. All vegetables afford a very great quan. 
tity of gas by diftillation ; and their nature has 
an influence on the gafeous fubftanccs they 
afford. Thofe plants which abound with rcfin, 
afford much more hydrogenous gas; while 
fuch as abound with mucilage produce carbo- 
nic acid. ' . 
' The mixture of thefegafes forms an air which 
is heavier than the common inflammable air, 
oii wrhich account it has been found very little 

I 

adapted to aeroftatic experiments. 

The art of charring wood, or converting it 
into charcoal, is an operation nearly fi miiar to the 
diftillation we havejuft defcribed.. Itconfiftsin 
forming pyramids of wood, or cones truncated 
at their fummit. The whole is covered wjth 
earth, well beaten, leaving a lower and upper 
aperture. The mafs is then fet on fire ; and 
•when the whole is well ignited^ thecombuftionis 
flopped by doling the apertures through which 
the current of air pafTed. By this means the wa- 
ter, the oil,and all theprinciples of the vegetablOj 
are diffipated, except the fibre. The wood in 
this operation loies three-fourths of its weighty 

and 
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and 6ne.fourth of itis bulk^ According^ to Eoti^ 
tana and Morozzo^ it abfis^rbs^ air and wtater as; 
it cools. I am afluredv from my experiments 
in the large way, that pit-(joal defulphurateidt 
fcoaktd) acquires twenty-five pounds of wa- 
ter in the quintal by irooiing ; bnc the coal of 
wood dkl not appear to me to abfdrb^more than 
fifteen or twenty. "The futurbrand of the Ice- 
landers is nothing but vrood converted, into 
charcoal by the lava which has furroutided. iu 
-^-See Von Troil's Letters on Iceland. 

'jthe charcoal which is the refidue of all 
theie diftillations, is a fubftance which defervei^ 
an attention more particularly becaufe it en« 
lera into the compofition of many bodies^ and 
bea^s a very great part in their phenon^ena. 

Charcoal is the vegetable fibre Very llightly 
changed. It moft commonly preferves the 
form of the vegetable^which afforded it. The 
primitive texture is not only diflinguifhablcj 
but ferves( likewife to indicate the flate and na- 
ture of the vegetable which has afforded it. 
It is fometimes hard^ fonorous, and brittle; 
fometimes light, fpongy, and friable; and 
fome fubllances afford it in a fubtle powder, 
without confidence. The coal of oils and re- 
fins is of this nature. 

Charcoal well made has neither fmeli nor 
3 tafte; 
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tafte; and itis pne oflhe.moft indecompofa- 
ble fubftanccs. we are acquainted with. - • 
, When dj-y, it is not,changed by diftillation in. 
clofe: yjcflcl^. . But,, wljien moift, it affords hy- 
drQg^i£)us gas and .carbonic acid-- which 
proves, ihe ^econipofition of the water, and 
the combination o£ one of, it^ principles ;with 
the charcoal J while the other is diflipated. 3/ 
fwcceffively moifteningand diftilling charcoal, 
it may be totally deftroyed. 

Charcoal combines with oxigene^ and forms 
the carbonic acid ; but this combination ]C^s 
not take place unlefs thf ir a^^ion beaflifted by 
heat,, Tbft.charcoal which buros in achaffing- 
dilii exhibits this refult; ^nd we pm"ccivc two 
very immediate efffedtsin this operation :-r-^x, A 
difengagement of heat^ afforded by the tranfi- 
tion of the oxigenous.gas.to jhe concrete ilate^ 
2. A production of carbonic ^cid: it is the 
formation of this acid gas which renders it 
dangerous to burn cjiarcoal in places where 
the current of air is not fufficiently rapid to 
carry off the carbonic acid as it is formed, 

Wellmade charcoal does not change by 
boiling in water, In procefs of time it gives 
a flight reddifh tinge to that fluid which arifes 
ffom thefolution of the coaly refidue of the oils 

of 
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of the Tegetable mixed 'with the coaly-refidu^ 
of the fibre. ^ * - -- * • -^^ ' i 

. ICthefulphtiric sKdd be digefted upon char- 
COftf^ it is dccompofed; and afford^ catbmic^ 
acid, fulphuieous acid^ atid fulphur^ 

The nitric ticid, when concentrated, • is? dc4 
compofed with much greater rapidity; for if 
It be poured upon very dry powder of charcoal, 
it lets it on fire. This inflammation may be 
£sicilitated by heating the charcoal or the acid. 
If the fluid which arifes in this experiment be 
colldfled, it is found to be carbonic acid, ni- 
trous gas, and nitric acid. M. Proufli.has ob* 
fervedy that when the acid, is poured into the 
middle of the chardoal, it does.not take fire; 
but that this effect immediately Succeeds if the 
acid be fuffered to flow beneath the coal. It 
may even be inflamed by throwing it upon the 
nitric acid flightly heated. 

If weak nitric acid be digefl:ed upon charcoal, 
it dilToives it, aflumes a red colour, becomes 
pafl:y, and acq\iires a bitter difagreeable tafl:e. 
Charcoal, mixed with the fulphuric and ni« 
trie fairs, dj^compofes them ; when combined 
with oxides, it revives the metals. All thefe 
cfFc(5s depend on its vtry great affinity with 
the oxigene contained in thefe bodies. It is 
lifed to faciUtafie the decompofitipn of fal t-petre 

i9 
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in :fomeca{cSj:;<is ifiith^ compofition of guiu^ 
powder, the black flux, &c. 
. iRpuelle « hasr -obferved that the fixed alkali 
diiS^es a good quaatity of charcoal by^fufion; 
The fame chemift has difcovered diat the fuU 
pjiiur of alkali diifolves it in the humid aa well 
a$ the dry way. 

,. -Charcoal is likewife capable of dombining 
with metals. It combines with iron in its firft 
£a£on> and mixes- with it likewife in thecemen-- 
tation by^ which fteel is formed. When C6mX 
bine^ with iron in a fmall proportion of the 
metal, it conditutes plumbago. It is Irk£wiJe 
capable of combining with tin by ceitiintatibni 
to which metal it gives brilliancy and hard« 
nefs, as I find by experiment. 
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C HA P. II. 

Concerning the Ani&a of Water Jingly applied to 

» 

Vegetables. 

WE may confider the JtdKon of water 
upon vegetables in two very different 
points of view. Either the chemift applies this 

fluid 
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fluid to the plant itfelf^ to extrad: and liepa- 
rate the juices from the ligneous pa^rt: or elfc 
the plant itfelf, being immerfed in this fluids is 
from this time ddivered to its fingle adion/ 
and in that fituation becomes gradually changedl 
and decompofed in a peculiar manrien In thefe 
two cafei^ the pr<)dufts of the operations ate 
very diflSnrent. In the firft, the ligneoiis tex- 
ture remains untouched, and the juices which 
are fepai'ated reniain unchanged in the fluid : 
in thcfecoftd, more efpecially wh^n vegetables 
ferment in heaps, the nature of the juices it 
partly changed, but the oils and refins jnemain 
confounded with the ligneous tiifue; fb that 
the refult is a mafs in which the diforgani^ed 
vegetable is feen in a ftate of mixture and 
confufion of the various principles which com^ 
pofe itr 

The chemift applies water to vegetables, to 
extraA their juices, according to two methodsi 
which conftitute infufion and deco€lion. 

Infulion is performed by pouring upon a 
vegetable a fufficient quantity of hot water to 
dillblve all its principles. The temperature of 
the water muft be^ varied according to the na« 
ture of the plant. If its texture be delicate, or 
&e aroma very fugacious, the water muft be 
Sightly heated t but boiling water may be ufed 

when 
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when: the texture is hard and folid, and more 
clpecially wljen the plant has no frriell. 

Decodion, which confifts in boiling water, 
with the vegetable^ ought not to be employed 
but with hard and inodorous plants»^^ Thi$, 
itiethodis rejeded.bjrjmanychenniiftsj becaofe 
they affirm that, by thus tormenting the plants 
aconfiderable quantity of fibrous-mgtter be- 
comes mixed witK.the juices. DecocSion is 
ge.nerally banifhed from^ the treatment of odo- 
rant plants, becaufe it diflipates the volatile oil 
and aroma. The deco6lion ufed in our kitchens 
to prepare leguminous plants for food» has the 
inconvenience of extrad:ing all the nutritive 
parts, and leaving only the fibrous parenchyma. 
Hence arifes the advantage of the American 
pot or boiler, in which the garden-ftufFis boil- 
ed by fimple vapour, and confequently the i\i|-». 
tritive principle remains in the vegetable; to 
which advantage we may add that of ufing any 
water whatever, becaufe the fteam alon^ is ap* 
plied to the intended purpofe. 

But the infufion, decoAion, and clarification 
of jvices is not left to the choice of the chemift 
;when it is required to prepare any medicine; 
for thefe methods produte furprifing varieties 
in the virtue of remedies. Thus, for example, 
according to Storck, the concentrated juice of 

hemlock 



hemlock has ho good qualities tinlefs it be 
evaporated without being clarified. 

In treating juniper berries by infufion^ and 
evaporation on a water bath to the confidence 
of honey^ an aromatic ^xtridt is obtained^ of a 
faccharine; colour : the decoftion of the fame 
berries affords a lefs fragrant and lefs refinous 
extract^ becaufe the refin feparatesYrom the oil^ 
and falls down. • 

The extrad: of grapes, which is called refin^ 
in France^' and moft fweetmeats, are prepared 
in this way. \ « 

Extracts are prepared in the large way for 
fale by the affiftance of water. We (hall con- 
fine ourfelyes to fpeak of two only, the juice 
of liquorice and of cachou. The firft will af- 
ford an example of decodipn, and the fecond 
of infufion.. , 

The extrad: of liquorice is prepared in Spain 
by decodlion of the Ihrub of the fame name. 
This plant grows abundantly near our ponds ; 
and we might at a Imall expence avail our. 
felves of this fpecies of induftry : I have afcer- 
tained that a pound of this root affords two or 
three oun'ces of good extracft. The apothe- 
carits afterwards prepare it in various ways for 
their feveral purpofes, and to render it^ ufe 
more convenient and agreeable. 

The 
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The cachou is extn^fled in the Eaft Iruifei 
from an infufion of the feeds of a kind of palm^ 
While the feed is yet greeny ^t is cut, infiifed 
in hot water ; and this infufion is evaporated to 
the confiftenee oftui ^xtraft, which is after- 
wards made into lumps^ and dried in the fun. 
M. de Juflieu communicated to the AcadeAiy^ 
in the year 1720, remarkiS by which he afcer- 
tains that the differences in the fcveral kinds of 
cac^hou arife from the various degrees of matu« 
rity in the feeds, and the greater or lefs quick*- 
nefs with which the extraft is dried. 

The cachou of commerce is ufually impure; 
but it may be cleared of its impurities by did* 
fofvingy filterings and evaporating it feveral 
times. 

The tafle of cachou is bitter and aftringent« 
It diffolves very well in the mouthy and is ufed 
as a reflorative for weak flomachs : it is made, 
into comfits by the addition of three parts of 
fugar^ and a fufficient quantity of gum adra- 
gant. 

When vegetables are immerfcd in water^thek 
texture becomes relaxed; all the foluble prin* 
ciples are carried off; and there remains only 
the fibrous part diforganized, and impregnated 
with vegetable oil, altered and hardened by the 
readion of other principles. This taranfition 

may 
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may be very well obfervcd in marihes, • where 
plants grow and perifh in great numbers^ form- 
ing mud by thpir dccompofition. Thcfe ftrata 
of decompofed vegetables^ when taken out of 
the water and dried^ may be ufed as the mate- 
rial of combuftion. The fmell is unwholefome; 
but in fhops^ or places where the chimneys 
draw well^ this combuftibie may be ufed. 

Vegetables have been confidered as the caufe 
of the formation of pit-coal ; but a few forefts 
being buried in the earthy are not fufiicient to 
form the mountains of coal which exift in its 
bowels. A greater caufe^ more proportioned tp 
the magnitude of the effe^^ is required; and 
we find it only in that prodigious quantity of 
vegetables which grows in the feas, and is ftill 
increafed by the immenfe mafs of thofe which 
are carried down by rivers. Thefc vegetables, 
carried away by the currents^ are agitated, 
heaped together, and broken by the waves ; 
and afterwards become covered with ftrata of 
argillaceous or calcareous earthy and are de-« 
compofed. It is eaficr to conceive how thefe 
maffes of vegetables may form ftrata of coal,, 
than that the remains of ftiells ftiould foriti the 
greater part of the globe. 

The diredl proofs which may be given of 
the truth of this theory are — 

I. The 
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1 . The prcfcncc of vegetables in co^I mifiCi-^ 
The bamboo and banana trees are found iii 
tlie coat of Alais, It is common to find tci'- 
rcftrial vegetables confounded with marine 
plants. 

2. The prints of (hells and of fifli are like- 
wife found in the ftrata of coal,' and notunfre- 
quently Ihells themfelves. The pit-coal, of 

Orfan and that of Saint-Efprit contain a pro- 

• > ■ 

digious number. 

3. It is evidently feen, by the nature of the 
mountains which contain charcoal, that their 
formation has been fubmarine ; for they all 
confift either of fchiftus, or grit, or lime-ftone. 
The fecondary fchiftus is a kind of coal in 
which the earthy principle predominates over 
the bituminous. Sometimes even this fchiftus 
is combuftibW, as is feen in that of St. George 
near Milhaud. The texture of the vege- 
tables, and the impreflion of filh, are very 
well preferved in the fchiftus. The origin 
of the fchiftus is therefore fubmarine ; and 
confequently fo likewife muft be the origin 
of the coal diftributed in ftrata through its 
thicknefs. 

The grit-ftone confifts of fand heaped togc- 

* ther, carried into the fea by the rivers, and 

thrown up againft the ftiores by the waves. 

The 
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The ftrataof bitumen which arc found in thefc 
cannot therefore but come from the fea. 

Calcareous earth rarely contains ftrata of 
coal, but is merely impregnated with it, as at 
St. Ambroife, at Servas, &c. where the bitu- 
men forms a cement with the calcareous earth. 

Concerning Pit-Coal. 

Pit-coal is ufually found in ftrata in the 
earth, almoft always in mountains of fchiftus or 
grit. It is the property of coal to burn with 
flame, and the emiflion of much fmoke. 

The fecondary fchiftus is thebafis of all pit- 
coal> and the quality of the coal moftly depends 
upon the proportion of this bafis. When the 
fchiftus predominates, the coal is heavy, and 
leaves a very abundant earthy refidue after its 
combuftion. This kind of coal is veined in- 
ternally with flat pieces, or rather feparate maf- 
fes, of fchiftus nearly pure, which we CdiWficbes* 

As the formation of the pyrites, as well as 
that of coal, arifes from the decompofition of 
vegetable and animal fubftances, all pit-coal 
is more or lefs pyritous ; fo that we may con- 
fider pit-coal as a mixture of pyrites, fchiftus, 
and bitumen. The different qualities of coal 
arife therefore from the difference in the pro- 
portions of t^efe principles. 

Vol. III. P When 
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When the pyrites is very abundant, the coal 
exhibits yellow veins of the mineral, which are 
decompofed as foon as they come in contadl 
with the air ; and form on efflorefcence of ful- 
phate of magnefia, of iron, of alumine, &c. 

When pyritous coal is fet on fire, it emits an 
infupportable fmell of fulphur ; but when the 
combuftion is infenfible, inflammation is fre- 
quently produced by the decompofition of the 
pyrites ; and it is this which occafions the in- 
flammation of feveral veins of coaK There arc 
veins of coal on fire at St. Etienne in Forez, at 
Cramfac in Rouergue, at Roquecremadc in the 
diocefe of Beziers ; and it is not rare to fee the 
fire defl:roy confiderable mafles of pyritous coal^ 
when the decompofition is favoured by the con- 
currence of air and water. If the inflamma- 
tion he excited in more confiderable maf{e3 of 
bitumen, the efFefts are then more ftriking ; 
and it is to a caufe of this nature that we ought 
to refer the origin and efFed of voicanos. 

When the fchifl:us, or flaty principle, pre- 
dominates in coals, they are then of a bad qua- 
lity, becaufe their earthy refidue is more con- 
fiderable. 

The befl: coal is that in which the bituminous 
principle is the moft abundant, and exempt 
from all innpurity. This coal fwells up when 

W 
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it burns, and the fragments adhere together : it 
i« more particularly upon this quality that the 
pradice of the operation called defulphurating 
or purifying of coal depends. This operation 
is analogous to that in which wood is converted 
into charcoal. In the defulphuration, pyramids 
are made, which are fet on fire at the centre. 
When the heat has ftrongly penetrated the mafs, 
and the flame iffues out of the fides, it is then 
covered with moift earth : the combuftion is fuf- 
focated, the bitumen is diflipatcd in fmoke, and 
there remains only a light fpongy coal, which 
attra<3s the air and humidity, and exhibits the 
fame phenomena in its combufi:ion as the coal 
of wood. When it is well made,- it gives neither 
flame nor fmoke; but it produces a fl:ronger 
heat than that of an, equal mafs of native coal. 
This operation received the name of defulphur- 
ating (defoufrage) from a notion that the coal 
was by this means deprived of its fulphur; but 
it has been proved that all coals which are capa- 
bleof this operation contain fcarcely any fulphur. 
It was for a long time fuppofed that the fmell 
of pit-coal was unwholefome; but the contra- 
ry is now proved. Mr. Venel has made many 
experiments on this fubjed, and is convinced 
that neither man nor animals are incommoded 
by this vapour. Mr. Hoffman relates that dif- 

P % orders 



212 Properties of Pit-coal. 

orders of the lungs are unknown in the vil- 
lages of Germany where this combuftible only 
is ufed, I think that coal of a good quality 
does not emit any danger9us vapour ; but whea 
it is pyritous its fniell cannot but be hurtful. 

The ufe of coal is generally applicsible to the 
arts J and nature appears to have concealed 
thefe magazines of combuftible matter, to ^ive 
us time to repair our cixhaufted forefts. Thefc 
mines are very abundant and numerous in th^ 
kingdom of France. Our province contains 
many, and we have more than twenty which arc 
in full work. Pit^coal is applied in England 
even to domeftic ufes, and this part of mineral- 
logy is very much cultivated in that kingdom*. 
Individuals have there undertaken the moftcon* 
iiderable enterprifes in this way. The Duke of 
Bridgwater has made a canal, at Bridgwater, two 
thoufand five hundred-toifes'in length, to facili^ 
tate the working of the coal mines'in Lancafhire, 
It coft five millions of livres: part of it iscarried 
under a mountain; and itpaffes fucceflively un-» 
der as well as over rivers and highways. In our 
province we are in want of roads only for the 
tranfportation of our coal ; and Languedoc ha9 
not had the fpirit to perform a work which a 
private individual has executed in England. 

In Scotland, Lord Dundonald has ereded 

furnaces 
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furnacen in which the bitumen is difengaged 
from coal ; and the vapours are received and 
condenfed iii chambers, over which he has 
caufed a river to flow for the purpofe of cooling 
them. Thefe condenfed vapours fupply the 
Engliih navy with as much tar as it requires, 
Becher, in his work intitled " Foolifh Wifdom, 
or Wife Folly," printed at Franckfort in 1683, 
affirms that he fucceeded in appropriating the 
bad turf of Holland, and the bad coal of Eng- 
land, to the common ufes. He adds that he 
obtained tar fuperior to that of Sweden by a 
procefs fimilar to that of the Swedes. He 
affirms that he had made this known in England, 
and (hewn it to the king. 

Mr. Faujas . has carried the procefs of the 
Scotch nobleman into execution at Paris. The 
whole confifts in fetting fire to the coal, and 
extinguiihing it at the proper time, that the 
vapour may pafs into chambers containing wa- 
ter for the purpofe of condcnfing them. This 
tar appeared to be fuperiorto that of wood. 

Pit-coal likewife affords ammoniac by diftil- 
lation, which is diffolved in water, while the 
oil floats above- 
When coal is deprived by combuflipn of. all 
the oil and other volatile principles, the earthy 
refidue contains the fulphates of alumine, iron, 

magnefia. 
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magnefia, lime, &c. Thefe falts are all formed 
when the combuftion is flow ; but when it is 
rapid the fulphur is diflipated, and there remain 
only the aluminous, magnefian, calcareous,, and 
other earths. The alumine moft commonly 
predominates. 

Naptha, petroleum, mineral pitch, and 
afphaltes, are only flight modifications of the 
bituminous oil fo abundant in pit-coal. This 
oil, which the fimple heat of thedecompofition 
of the pyrites is fufficient to difengage from 
the coal, receives other modifications by the 
imprcdion of the external air. 

Petroleum, or the oil petrol, is the firft al- 
teration. This oil is found riear volcanos, in 
the vicinity of coal mines, &c. We arc ac- 
quainted with feveral fprings of this petrole- 
um. There is one at Gabian in the 4iocefe of 
Beziers. It is carried out by the water of a 
fpring which iflues from the lower part of a 
mountain whofe fummit is volcanized. 

The fmell of petroleum is difagreeablc: its 
colour is rcddifli ; but it may be rendered clear 
by diftilling it from the clay of Murviel. 

Naptha is merely a variety of petroleum. 

Near Derbens, on the Cafpian Sea, there arc 
fprings of naptha, which Kempfer vifited 
about a century ago, and of which he has left 
a defcription. - There 
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Thei:e is a place known by the name of the 
Perpetual Fire, wliere the fire burns without 
ceafing. The Indians do not attribute the 
origin of this inextinguifhable fire to naptha; 
but they maintain that God has confined the 
Devil in this place, to deliyer man from him. 
They go in pilgrimage thither, and make their 
prayers to God that he will not fufFer this 
enemy of mankind to efcape. 

The earth impregnated with naptha is calca- 
reous, and efFervefces with acids ; it takes fire 
by the contadtof any ignited body whatever. 

This perpetual fire is of great ufc to the in- 
habitants of Baku. They pare off the furface 
of this burning foil, upon which they make a 
heap of limeftones, and cover it with the earth 
pared off; and in two or three days the lime 'y% 
made. 

The inhabitants of the village of Frogahn re- 
pair to this place to cook their provifions. 

The Indians aflemble from all parts to adore 
the Eternal Being in this place. Several tem- 
ples were built, one of which is ftill in exift- 
ence. Near the altar there is a tube inferted in 
the earth, two or three feet in length; out of 
which ifllies a blue flame, mixed with red. 
The Indians proftrate themfelves before this 
tube, and put themfelves into attitudes which 
are exceedingly ftrangc and painful. 

3 * Mr. 
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Mr. Gmelin obfcrvcs that two kinds of nstp- 
tha are diftinguifhed in this country ; the one 
tranfparent and yellow, which is found in a 
well. This well is covered with ftbnes fmeared 
with a cement of fat earth, in which the name 
of Karl is engraved; and no one is permitted to 
break this fealed covering but thofe who are 
deputed from the Kan. 

Mineral pitch is likewife a modification of 
petroleum. It is found in Auvergne, at a 
place called Puits de Lapege, near Alais, in an 
extent of feveral leagues, which comprehends 
Servas, Saint Ambroife, &c. 

The calcareous ftone is impregnated with a 
bitumen which is foftened by the heat of fum- 
mer, when it flows from the rocks, and f[>nnsa 
Very beautiful ftaladtites. It forms mafles in 
the fields, and impedes the paflage of car* 

riages: the peafants ufs it to mark their fliecp. 

% 

This ftone emits an abominable fmell wheft 
rubbed. The epifcopal palace of Alais was 
paved with it in the time of Mr. Davejan; but 
it became neceflary to fubftitute other flone 
in its ftead. It is alTerted that mineral pitch 
was ufed to cement the walls of Babylon. 

Afphaltes, or bitumen Judaicum, is blacky 
brilliant, ponderous, and very brittle. 

It emits a fmcll by friiilion ; and is found 

floating 
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floating on the water of the lake Afphaltite^^ 
or the Dead Sea. 

The afphaltes of commerce is extradled from 
the mines of Annemore, and more particularly 
in the principality of Neufchatel. Mr. Pallas 
found fprings of afphaltes on the banks of the 
Sockj in.Pruffia. 

.Mod naturalilts confider it as amber decom- 
pofed by fire. 

Afphaltes liquefies on the fire> fwellsup^ and 
affords flame> with an acrid difagrecable fmoke. 

By diftillation it affords an oil refembling 
petroleum. The Indians and Arabs ufe it ihk 
Head of tar> and it is a component part of the 
varnilhof the Chinefe. 

Yellow amber, karabe^ or the eled:ram of 
the ancients^ is in yellow or brown pieces^ 
tranfparent or opake, capable of a polifh, be^ 
comidg elcfiric by fridlion, &c. ^ 

It is friable and brittle. 

There is no fubftance on which the ima- 
gination of poets has been more exercifed than 
this. Sophocles had affirmed that it was formed 
in India by the tears of the fifiers of Meleager^ 
changed into birds, and deploring the fate of 
their brother j but one of the moft interefting 
fabulous origins which have been attributed to 
it^ is afforded by the fable of Phaeton biirniag 

the 
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the heavens and the earth, and precipitated by 
the thunder of Jove into the waters of Eridau. 
nus. His lifters are defcribed weeping; and 
the precious tears fell into the waters without 
mixing with them, became folid without loUng 
their tranfparency, and were converted into the 
yellow amber fo highly valued by the ancients. 
— See Bailly. 

Amber poffefles lefs coaly matter than any 
other bitumen. 

It is frequently found difperfed over flrata 
of pyritous earth, and covered with a Ilratum 
of wood, abounding with a blackifh bitu- 
minous matter. 

It is found floating in the Baltic Sea, on the 
coaft of Ducal Pruffia; it is alfo found near 
Siftreron in Provence. 

No other chemical ufc was for a long time 
made of amber, than to form compofitions for 
medicine and the arts. We are indebted to 
Neumann,. Bourdelin, and Pott, for a tolerably 
accurate analyfis of this bitumen. The two 
.'conftituent principles exhibited in the ana- 
lyfis of amber, are the fait of amber or fuccinic 
acid, and a bituminous oil. 

To cxtrad the fuccinic acid, the amber is 
|?roken into fmall pieces, which are put into a 
retort^ and dillilled with a fuitable apparatus 

» 

upon 
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upon a fand bath. When the fire is carefully 
managed, the produdls are — x. An infipid 
phlegm. 2. Phlegm holding a fmall portion of 
acid in folution. 3. A concrete acid fait, which 
iattaches itfelf to the neck of the retort. 4.: A 
brown and thick oil, which has an acid fmell. 

The concrete fait always retains a portion of 
oil* in its firft diftillation. SchefFer, in his 
Leflbns of Chemiftry, propofes to diftil it with 
fand; Bcrgmann with white clay; Pott advifes 
folution in water, and filtration through white 
cotton ; after which the fluid is to^ be evaporate 
ed, and is found to be deprived of the oil, which 
remains on the cotton. Spielmann, after Pott, 
propofes to diflil it with the muriatic acid; it 
then fublimes white and pure. Bourdelin clears 
it of its oil by detonation with nitre. This fait 
is prepared in the large way at Koningfberg, 
where the {havings and chips of amber are dif- 
tillcd. 

The fuccinic acid has ^penetrating tafte, and 
reddens the tincSure of turnfole. Twenty-four 
parts of cold water, and two of boiling water, 
diflblve one of this acid. If a faturated folu-^ 
tion of this fait be evaporated, it cryftallizes in 
triangular prifms, whofe points are truncated. 

M. De Morveau obferves that its affinities 
arc barytes, lime, alkalis, magnefia, &c. 

• * Acidi in the original : doubtlefs by ovcrfight. T. 

The 
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The oil of amber has an agreeable fmell : it 
may be deprived of its colour by diftillation 
from white clay. Roaelle diftilled it with wa. 
ten .When mixed with ammoniac it forms a 
liquid (bap, known by the name of £au de 
Luce. N 

To make eau de luce^ I diflblve Punic wax in 
alcohol^ with a fmall quantity of oil of amber; 
»id on this I pour the pure volatile alkali. 

Alcohol attacks amber^ and acquires a-yeU 
low colour. Hoffman prepares this tindiure 
by mixing the fpirit of wine with an alkali. 

The medical ufe of amber coniifts in burn- 
ing itj and receiving the vapour on the difeafed 
part. Thefe vapours are ilrengthening^ and 
remove obftruiSliions. The oil of amber is ap<- 
plied to the fame ufe. A fyrup of amber it 
made with the fpirit of amber and opium>which 
is ufed to advantage as a fedative anodyne me* 
dicine. The fined pieces .of amber are ufed^ta 
make toys. Walleri^ affirms that the moft 
tranfparent pieces may be ufed to make mirrors^ 
prifms> &c. It is faid that the King of Pruflia 
has a burning mirror * of amber one foot in 
diameter; and chat there is a column of amber 
in the cabinet of the Duke of Florence ten feet 
high, and of a very fine luftre. 

* So in tkt^rigiiid; bot the matter as well as the propertiet 
of thi»fabftanoe pat it out of doubt that it Ihould be Um. Tm 

Concerning 
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Concerning Volcanos. 

The combuftion of thefe enormous maffes of 
bitumen which are depofited in ^he bowels of 
the earth, produces volcanos. They owe their 
origin more efpecially to the flrata of pyritou^ 
coal. The decompofition of water upon the 
pyrites determines the heat^ and the produc* 
tion of a grc^t quantity of hydrogenous gas^ 
which exerts itfelf againfl the furround^ng ob« 
(tacles, and at length breaks them. This eC 
fed; is the chief caufe of earthquakes; but when 
the concourfe of air facilitates the combuftion 
of the bitumen and the hydrogenous gas, the 
flame is fecn to iffue out of the chimneys or 
vents which are made : and this occalions the 
fire of volcanos. 

There are many volcanos ftill in an adtive 
ftatc on our globe, independent of thofe of 
Italy, which are the moft known. The abb6 
Chappe has defcribed three burning in Siberia. 
Anderfon and VoJi Troil have defcribed thofe 
of Iceland. Afia and Africa contain feveral: 
and we find the remains of thefe fires or voU 
canic produfts in all parts of the globe. 

Naturalifts inform us that all the fouthern 
iflands have been volcanized; and they are feen 
d^ily to be formed by the adlion of thefe fub- 

terraneous 
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terraneous fires. The traces of fire exifteven 
immediately around us. The fingle province 
of Languedoc contains more extindt volcanos 
than twenty years ago were known to exift 
through all Europe.. The black colour of the 
ftones, their fpongy texture, the other produfts 
of fire, and the identity of thefe fubftances 
with thofe of the volcanos at prefent burning, 
are all in favour of the opinion that their ori- 
gin was the fame.* 

When 

* A volcano was announced and defcribed to be burning 
in Languedoc^ refpeding which it is neceflary to give fome 
elucidation. This pretended volcano is known by the nanoe 
of the Phofphorus of Venejan, 

Venejan is a village fituated at the dlftance of a quarter of 
a league from the high road between St. £fprit and Bagnols. 
From time immemorial> at the i'eturn of fpring, a fire was 
feen from the high road, which increafed during the furomer, 
was gradually extinguifhed in autumn^ and was vifible only in 
the night. Several perfons had at various times dire^ed their 
courfe from the high road, in a right line towards Venejan, to 
verify the faftupon the fpot; but the necefiity of defcending 
into a deep valley before they could arrive thither, occafioncd 
them to lofe fight of the fire ; and on their arrival at Venejall 
Ao appearance was feen in the lead refembling the fire of a 
volcano. Mr. de Genffane defcribes this phenomenon, and 
compares it to the flafhing of a (Irong aurora borcalls : he 
even fays that the country is volcanic. Hifl. Nat. du Lan- 
guedoci Diocefe D'Uzes. — At length, in the courfe of the 
lift four or five years« it was obferved that thefe firet were 

multiplied 
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When the decompofition of the pyrites is 
advanced, and the vapoui*s and elaftic fluids 
can no longer be contained in the bowels of the 
earth, the ground is ftiaken, and exhibits the 
phenomena of earthquakes. Mephitic vapours 
are multiplied on the furfacc of the ground, 

multiplied in the fpring ; and tlkat> inftead of one, there w^re 
three. Certain philofophers of fiagnols undertook the pro* 
jedl of examining this phenomenon more clofely ; and for 
this purpofe they repaired to a fpot between the highroad and 
Vcnejaui armed with torches, fpeaking trumpets, and every 
other implement which they conceived to be neceffary foi; 
making their obfervations. At midnight^ four or five of the 
party were deputed and diref^ed towards the fire ; and thofe 
who remained behind direded them condantly in their way 
by means of their fpeaking trumpets. They at laft arrived 
at the village, where they found three groups of women 
winding filk in the middle of the i!reet by the light of a fire 
inade of hemp flalks. All the volcanic phenomena then dif- 
appeared, and the explanation of the obfervations made on 
this fubjedl became very fimple* In the fpring, thfe fire was 
weak, becaufe it was fed with wood, which aflforded heat and 
light ; during the fummer, hemp (talks were burned, becaufe 
light only was wanted. At that time there were three fires, 
becaufe the fair of Saint Efprit was near at hand, at which 
they fold their filk, and which confequently put them under 
the ncceflity of expediting their work. As thefe obfervers 
announcedtheir arrival with much noife, the country people 
drove them back by a fhower of ftones, which the Don Quix- 
otes of natural hiftory might ^ave taken for a volcanic erup^ 
lion. 

and 
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and dreadful hollow noifes are heard. In Ice. 
land, the rivers and fprings are fwallowcd up ; 
a thick fmoke, mixed .with fparks and lights 
ning, is then difengaged from the crater; and 
naturalifts have obferved that, when the fmoke- 
of Vefuvius takes the form of a pine, the erup- 
tion is near at hand. 

To thefe preludes, which Ihew the internal 
agitation to be great, and that obftacles oppofe 
the iflue of the volcanic matters, fucceeds an 
eruption of ftones and other produds, which 
the Uva drives before it ; and laftly appear? a 
river of lava, which flows out, and fpreads it- 
felf down the fide of the mountain. At this 
period the calm is reftored in the bowels of 
the earth, and the eruption continues without 
earthquakes. The violent efforts of the in- 
cluded matter fometimes caufe the fides of 
the mountain to open ; and this is the caufe 
which has fucceffively formed the fimaller 
mountains which furround volcanos. Monte- 
nuovo, which .is a hundred and eighty feet 
high, and three thoufand in breadth, was formed 
in a night. 

This crifis is fometimes fucceeded by an 
eruption of alhes which darken the air. Thefe 
afties are the lafl: refult of the alteration of the 
coals ; and the matter which is firft thrown out 

is 



is that Which the. heat has half vitrifi€(^« In 
the year 1767, theafhes of Vcfuvips were car^ 
ried twenty Uagues out to fea, and the ftreet» 
of Naples were covered with theip. The re^ 
port of Dion, concerning the eruption of Ve- 
fuvius in the reign of Titus^ wherein the afhes 
were carried into Africa, Egypt, and Syria, 
fcems to be fabulous* Mr. de SauiTure ob^ 

« 

ierves that the foil of Rome is of this charac-^ 
tcr^ and that the famous catacombs are all 
made in the volcanic afhes. 

Ix muft be admitted, however, that the force 
with which all thefe produces are thrown, is 
aftonifliing* In the year 1769, a ftone twelve 
jfeet highj and four in circumference was 
thrown to the diftance of a quarter of a mile 
from the crater: and in the year 1771 Sir 
William Hamilton obferved ftones of an enor- 
mous fize, which employed eleven feconds in 
falling. 

Tbe^ruption of volcanos is frequently aque- 
ous : the water, which is confined, and favours 
the decompofition of the pyrites, if fometimes 
ftfongly thrown out. Sea fait is found among 
the ejefted matter, and Ukewife fal ammoniac. 
In the year 1630, a torrent of boiling' water, 
mixed with lava, dcftroyed Portici and Torre 
del Greco. Hamilton faw boiling water eje(5l- 

Vol. III. Q^ cd. 
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cd. The fprings of boiling water in Iceland^ 
and all the hot fprings which abound at the 
furface of the globe, owe their heat only to 
the decompofition of pyrites . 

Sorne eruptions are of a muddy fubftance ; 
and thefe form the tufa, and the puzzolano. 
The eruption which buried Herculaneum is of 
'this kind. Hamilton found an antique head, 
whofe impreffion was well enough prefefved . 
to anfwer the purpofe of a mould. Hercula- 
neum, at the leaft depth, is feventy feet un- 
der the furface of *the ground, and often at 
one hundred and twenty. 

The puzzolano is of various colours. It is 
ufually reddifh; fometimes gray, white, or 
green ; it frequently confifts of pumice ftonc 
in powder; but fometimes it is formed of cal* 
cined clay. One hundred parts of red puzzo- 
lano afforded Bergmann, filex 55, aluminei^o^ 
lime 5, iron 20^ 

When the lava is once thrown out of the 
crater, it rolls in large rivers down the fide 
of the mountain to a certain diflance, which 
forms the currents of lava, the volcanic caufe- 
ways, &c. Thfe furface of the lava cools an4 
forms a folid cruft, under which the liquid 
lava flows. After the eruption, this cruft iame- 
times remains, and forms hollow galleries, 

which 
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Wlii^h Mcflrs. Hamilton and Fcrbcr have vi-. 

• 

litcd,: it is ift thcfe hollow places that the fal 
ammoniac, the marine falt^ and other fub- 
fiances, fublime^ A laiva may be turned out 
of its courfe by oppofing banks or diked 
againft it : this was done in i669> to fave Cata* 
nia ; and Sir William Hamilton propofed it to 
the king of Naples, to preferve Porticii 

The currents of lava fometimes remain fe- 
veral years in coolings Sir William Hamilton 
obferved, in 1769, that the lava which flowed 
in 1766 was flill fmoking in fonie places. 

When the current of lava is received by 
water, its cooling is quicker ; and the mafs of 
lava fhrinki fo as to become divided into thor(i 
columns which are called bafaltes. The fa- 
mous Giants' Caufeway is the moil adonifhing 
effedl of this kind which we are acquainted 
with. It exhibits thirty thoufand columns in 
front, and is two leagues in length along the 
fea coall. Thefe columns are between fifteen 
and iixteen inches in diameter, and from twen* ' 
ty-five to thirty feet long. 

The bafaltes are divided into columns of 
four, five, fix, and feven fides. The emperot 
Vefpafian made an entire ftatue, with fixteen 
ichildrenj out of a fingle column of bafaltes, 

Q % Vfhich 
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which he dedicated to the Nile, in the Temple 
of Peace. 

^ Bafaltes afforded Bergtnann, per quintal, filex 
56, alumine 15, lime 4, iron 25. 

Lava is fometimes fwelled up and pdfous. 
The lighteft is Called pumice-ftone. 

The fubftances thrown out by volcanos arc 
not altered by fire. They ejedl native fub- 
ftances, fuch as quartz, cryftals of amethyft, 
agate, gypfum, amianthus, feld-fpar, ifiica, 
ihells, fchorl, &cv 

The fire of volcanos is feldom ftrong enough 
tp vitrify the matters it throws out. We know 
. pnly of the yellowifh capillary andflexibleglafs 
thrown out by the volcanos of the ifland of 
Bourbon on the fourteenth of May 1766 (M. 
Commerfon), and the lapis gallinaceus ejeiStcd 
by Hecla. Mr. Egolfrjoufon, who is employ- 
ed by the Obfervatory at Copenhagen, has 
fettled in Iceland, where he ufes a mirror of a 
celefcope which he has made out of the black 
agate of Iceland. 

The flow operation of time decompofes la- 
vas, and their remains are very proper for ve- 
getation* The fertile ifland of Sicily has becu 
every where volcanizcd. I obfecved fevcral 
ancient volcanos at prefent cultivated^; and 
the line which feparates the other earths from 

the 
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the volcffiic earthy conftitutes the limit of vc. 
gctation« The ground over the ruins of Pom- 
peia is highly cultivated. Sir William Hamil. 
ton confider$ fubterranean fires as the great 
vehicle ufed by nature to cxtra^ft virgin earth 
out of the bowels of the globe^ and repair the 
exhaufted furface. 

The decompofition of lava is very flow. 
Strata of vegetable earth^^ and pure lava^ are 
occalionally found applied one over the other; 
whicii denote eruptions made at dift^nces of 
time very remote from each other, fince it re- 
quires nearly two xhoufand years before lava 
receives the plough. An argument has been 
,ilr^wn from this phenomenon to prove the anti* 
quitjr of the globe : but the filence of the mQft 
ancient authors concerning the volcanos pf 
jCMir kingdom^ of which we find fuch frequent 
traces, proves that thefe volcanos have been ex. 
tioguiflied from time immemorial ; a circum- 
ftaace which carries their exlftence to a very 
diftant period* Befides this, feveral thoufand 
years of conne<fted obfervations have not af- 
forded any remarkable change in Vefuvius or 
£tna; neverthelefs, thefe enormous moun^ 
tains are all volcanized, and confequently 
formed of ftrata applied one upon the other. 
THhe prodigy becomes much xnor^ (briking, 

when 



f* 



Volcanic ProduSs. 



when wc obfcrve that all the furrounding coun« 
try, to very great diftances, has been thrown 
out of the bowels of thq earth. 

The height of Vefiivius above the level of 
the fea is three thoufand fix hundred and fifty, 
nine feet j its tircumference thirtylfour thou- 
fand four hundred and forty-four. The height 
pf Etna is ten thoufand and thirty-fix feet; 
^nd it^ circumfereiice o|ie hundred and eighty* 
thoufand* 

The various volcanic produdls are applicable 
|to feveral ufes, 

i'. Tl^e puzzolano is of admirable ufe for 
building in the water : when mixed with lime^ 
it fpeedily fixe$ itfelf ; and water does not foftei^ 
it, for it becomes continually harder and harder. 
I have proved that calcined ochres afford the 
fame advantage for this purpofp i they are 
made into balls^ and baked in a potter's fur- 
nace in the ufual manner. The experiments 
made at Sette, by the commiffary of the pro- 
vince, prove that they may be fubftituted with 
the great eft advantage, inflead of the puzzo- 
lano of Italy. 

2. Lava is likewife fufceptible of vitrifica- 
tion ; and in this flate it may be blown into 
ppake bottles of the greatefl lightnefs, as I 
|iave done at Erepian and at Alais. The very 
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halrd lava^ mixed in equal parts with wood 
aihes and foda^ produced an excellent green 
glaifs. - The bottles made of it were only half 
the weight of common bottles^ and much 
ftronger; as was proved by my experiments^ 
and thofc which Mr. Joly de Fleury ordered to 
be made under his adminiflration. 

*8, Pumice (lone likewife has its ufes ; it is 
more efpecially ufed to polifh moft bodies 
which are fomewhat hard. It is employed in 
the mafs or in powder^ according to the in. 
tended purpofe. Sometimes^ after levigation^ 
it is mixed with water to render it fofter. 
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Concerning the Decompojition of Vegetables in the 

Bowels of the Earth. 

TTER B A CEOUS plants, buried in the 

^^ earthj are flowly decompofed ; but the 
^waters which filter through and penetrate them 

relax their texture. The falts are extracted ; 

and they become converted into a ilratum of 
<bUckiih matter^ in which the vegetable tej^ture 

is 
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fc ftill dlfternibie. Thefe ftrata 4re fometirne* 
f^ttteiHA in digging into the earth. Bat thij 
alteritltih iiJ irifinifelymdffe perceptible in W6dd 
itfelf, thkri in herbaceous plants. The ligheous 
bX)dy of a tree buried under the ground becomes 
)bf a blick colour, niore friable, and breaki 
fliort; the fradlurc is Ihining ; and the whole . 
Ihafs appears, in this ftate, to form an uniform 
' fubftance. Capable of the fined poliffi. The 
wood thus changed is called Jet. In the envi^ 
rorfs of Montpellier, ncir St. Jjban deCubole, 
leveral cart loadsof trunks of trees hav6 bfccn 
dug up, whofe form was pdrfedly pifeferY ed, 
but which were converted into jet. I have 
myfelf found a wooden peal converted into 
jet. In the works at Nifmes pieces of wood 
were found entirely converted into the ftate of 
jet. In the neighbourhood pf Vachery, in 
Gevaudan, a jet is found, in which the tex- 
ture of t1ie walnut-tree is very difcernible*. 
The texture bf the beech is feen in the jet of 
Bofrup in Scania. In Guelbre a foreft of pines 
has been difcovered buried beneath the fand; 
and at Beichlitz two ftrata of coal are Wroi^t, 
according to Mr. Jars, the one bituminous, 
and the other of foffil wood. I preferve in the 
rabinet of mineralogy of Latiguedoc, feveral 
pieces t)F wood, whofc external part is in the 

2 »fta(W 
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ftatcof jet, while the internal part ftill remaina 
in the ligneous (late; fo that the tranfitioa 
from the one to the other may be obferved. 

Jet is capable of receiving the moft perfe<9t 
polifh. It is made into toys^ fuch as buttons^ 
fnuiF-boxes^ necklaces, and other ornaments. 
It is wrought in Languedoc, near Saint Co* 
lombe^ at the diftance of three leagues from 
Giftelnaudray. It is ground down, and cut 
into facets, by mills. 

Jet foftens in the fire, and burns with the 
cmiilion of a fetid odour. It affords an oil 
which is more or lefs black, but may be ren- 
dered colourlefs by repeated diflillations from 
the earth of Murviel. 



CHAP. IV. 

C(niceming the ASlion of jlir and Heat upon 

Vegttahles. 

X II THEN heat is" applied to a vegetable 

^ ^ expofed to the ^ir, certain phenome* 

oa are produced, whkh depend on tht combi. 

nation 
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nation of pure air with the inflammable pnn-» 
ciples of the plant ; and this is combuftion. 

In order to produce a commencement^ a 
heated body is applied to the dry wood which 
is intended to be fet on fire. By this means 
the principles are volatilized in the fame order 
as we have pointed.out in the preceding article. 
A fmoke is produced^ which is a mixture of 
water, oil, volatile falts, and all the gafeous 
products which refult from the combination ci 
vital air with the feveral principles of the ve- 
getable. The heat then increafes by the com« 
bination of the air itfelf> becaufe it palles to 
the concrete ftate; and when this heat is car- 
ried to a certain point, the vegetable takes fire, 
and the combuftion proceeds until all the in- 
flammable principles are deftroyed. 

In this operation there is an abforption of 
vital air, and a produdlion of heat and light. 
The combuftion will be ftronger in proportion 
as the inflammable principle is more abundant, 
as the aqueous principle i;B lefs abundant, as 
the wood is more refinous, and as the air is 
purer and more condenfed. 

The difengagement of heat and light is mort 
coniiderable, accordingly as the combination of 
vital air is ftronger in a given time. 

The refidues of combuftion confili of Xub- 

ftanccs 



r 

C^mbuftion of Vegetables • 235 * 

ftances which are volatilized^ and fixed fub« 

» 

ibuices ; the one forms the foot, the other the 
aflieau 

The foot partly arifes from fubftances ini- 
perfe&Iy burned, decompofed only in part, 
which have efcaped the adlion of vital air. 
Hence it is tliat the foot may be burned over 
again ; and hence likewife it is that, when the 
combuftion is very rapid and efFedlual, there is 
no perceptible fmoke ; becaufe all the inflam«> 
mable matter is then deftroyed, as in the cy* 
Under lamps, violent fires, &c. 

The analyiis of foot exhibits an oil which 
may be extra<5led by diftillation; a reiin which 
may be taken up by alcohol, and which arifes 
cither from the imperfedt alteration of the reiin 
of the vegetable, or the combination of vital air 
with the volatile oil. It likewife affords an 
acid, which is often formed by the ^ecompofi- 
tionof mucus; and it is this acid, of great utili^ 
ty in the arts, for which the Academy of Stock- 
holm has defcribed a furnace proper for coUedl- 
ing it. Soot likewife affords volatile falts, fuch 
as the carbonate of ammoniac, and others. A 
flight portion of fibrous matter is likewife vola- 
tilized by the force of the fire, and we find it 
^gain in the foot. 

The fijccd principle remain ing after combuf- 
tion. 



I 

JR36 Alteration of Vegeiailes 

tion, forms the a{hc$.' They dohtain f*lu, 
earths, ^nd metals, of which we hiive already 
treated. The falts are fixed alkalis, fulphatci, 
-nitrates, muriates, &c. the metab are iron, 
gold, mangancfe, &c. ahd the earths are alu- 
mine, lime, iilex, and magnefia* 
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Concerning fk: Aifion pf Air and Water , vohich 
determine a Commencement ^f Fermentation that 
feparates the Fegetcttle Juices from the Ligneous 
Fart. 

T 11 THEN the decompofition of vegetables 
^ ^ is facilitated by the alternate ac3:ion pf 
air and water, their organization becomes de- 
ftroyed ; the connexion between the v^irious 
principles is broken ; the water carries away 
the juices, and leaves the fibrous Ikeleton 
naked, fufficiently coherent, and fufficiently 
abundant in certain vegetables, to b.e extradlcd 
in this way. Hemp is prepared in this man- 
ner. The abbe Rozier attributes the advantage 
of watering to the fermentation of the nuicila- 

ginous 
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ginous part. M. Prozet has proved that hemp 
contains an extrad^ive and a relinous part ; and 
that the watering deftroys the former, and the 
fecond is detached aimofl mechanically. It has 
b#en obferved that the addition of a fmall quan-« 
tity of allcali favours this operation* 
, Running water is preferable to (landing wa. 
tcf; becaufe (landing water keeps up adde- 
velopes a ftronger fermentation, which attacks 
the ligneous part* it has been obferved that 
flax prepared in running water is whiter and 
ftronger than that which is prepared in (land- 
ing water. The (lagnant water has likewifc 
the inconvenience of emitting an unpleafant 
Anell, pernicious to the animal oeconomy^ 
The addition of alkali correSs and prevents 
this cfFedl. , 

In the diocefe of Lodeve, the young (hoots 
of the Spani(h genet are prepared by a very 
fimple.procefs. It is fown on the high grounds, 
inrhcre it is left for three years ; at the end of 
which time the fprigs or young Ihoots are cut^ 
and formed into bundles, which are fold from^ 
twelve to fifteen fous each. The firft operation, 
^nfifts in crufhing them with a beetle. The 
following day they are laid in a running dream, 
with (lones upon them, to prevent their being 
Waihed away. In the eveningthey are takenout, 
jind laid in a heap on the banks of the river, upon 

draw 
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idraw or fern^ covering them with the ia]xie» ixA 
loading the heap with ftones : this operation 
they call mettrt a convert. Every evening they 
throw wat^r on the heap. At the end of eight 
days they open the mafs^ aiid find that the bark 
is eafily feparated from the wood. They take 
thepackets^ one after the other^ and beat and rub 
them ftrongly with a flat ftone, till the epider^ 
mis of the extremities is well cleared ofi^ and 
the whole item becomes white. It is then 
hung to dry ; and the bark which was feparated 
fr6m the ligneous fubftance^ i&carded and fpun^ 
and made into very ufeful cloth. The peafants 
are acquainted with no other linen for cloths, 
facks, ftiirts, &c. Every one prepares his own,' 
none being made for fale. 

The genet, genifta juncea, has likew*ife the 
advantage of affording a green food to cattle 
during the winter ; at the fame time that it 
fupports the earth by its roots, and prevents its 
being carried down into the valleys. The bark 
of the mulberry tree may be treated in the fame 
manner. Olive de Serres has defcribed a good 
procefs for this purpofe. 

It is the fkeleton formed by the vegetaSle 
fibre only, and deprived of all foreign matter, 
which is ufed to make cloth ; it is the mofl in- 
corruptible principle of vegetation : and when 
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this fibrej being converted into cloth^ can no 
longer be ufed as fuch^ it is fubjefted to ex- 
treme divifion, to convert it into paper » The 
operations for this purpofe are the following : 
—-The rags are cleaned^ and laid in water to 
rot; after which they are torn by hooked peftles 
moved by water: the fecond peftles under 
which they are made to pafs^ are not armed 
with hooks like the firfl^ but merely with round 
nails : the third are of wood only. By this 
means the rags are converted into a pafle, which 
is attenuated Hill more by boiling. This pafte 
is received in wire moulds^ dried^ and forlns 
blotting paper. Writing paper is dipped in 
lize, and fometimes glazed. 



CHAP. VI. 



Concerning the AHion of Air, of Heat, and of 

Water upon Vegetables. 

WHEN the various juices of vegetables 
arc diifufed in water^ and the adion of 
this fluid is favoured by the combined action of 

air 
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air and heat» a decompofition of thefejaicei 
enfues. The oxigenbus gas may be confidered 
as the firfl: agent of fermentation : it is afforded 
either by the atmofphere, or by the water which 
i% deCompofed. 

It was from an obfervationof thefe fa&s that 
Becher thought himfelf authorized to confider 
fermentation as a kind of combuftion : — '^ Nam 
combuftio^ feu calcinatio per fortem ignem^ 
licet putrefadlionis fpecies^ eidemque analoga 
fit — fermentatioergodefinitur^ quod fit corporis 
denfioris rarefa^lio^ particularumque aerearum 
interpofitio^ ex quo concluditur debere in aere 
fieri^ nee nimium frigido nee ni'mium calido^ne 
partes raribiles' expellantur^ in aperto tamen 
vafe, vcl tantum vacuo ut . partes rarefieri 
queant % nam ilridta clofura^ et vafis impletip^ 
fermentationem totaliter impedit.** — Becher, 
Phyf. Subfl. f. ii. 15, v. cap. 11, p. 313. 

The conditions neceflary for the eftablifii. 
ment of fermentation are — 1. The contact of 
pure ain 2. A certain degree of heat. 3. A 
quantity of water more or lefs confiderable, 
which produces a difference in the effe<Ss. 

The phenomena which effentially accompany 
fermentation are — i. The produdlion of heat, 
a. The abforption of oxigenous gas. 

Fermentation maybeaflifted— i. By increafii 
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ing the mafs of fermentable matter. 2. By 
uiing a proper leav^iii 

1. By increafing the fermentable mafs, the 
principles on which the air muft ad: are mul- 
tiplied; confequently the adion of this element 
is facilitated ; more heat is therefore produced 
by the fixation of a greater quantity of air ; and 
confequently the fermentation is promoted by 
the two caufcs which molt eminently maintain 
itj heat and air. 

2. Two kinds of leaven may be diftinguifhed. 
I. Bodies eminently putrefcible, the addition 
of which haftens the fermentation. 2. Thofe 
which already abound with oxigene, and which 
confequently afford a greater quantity of this 
principle of fermentation. This effed: is pro- 
duced by the inhabitants of the banks of the 
Rhyn, by throwing frefli meat into the vintage, 
to haften the* fpirituous fermentation (Linne 
Amoenit. Acad. Diifert. de Genefi Calculi ) : and 
fo likewife the Chinefe throw excrements into a 
kind of beer, made of a decodtion of barley and 
oats. And on this account it is that the acids, 
the neutral falts, chalk, rancid oils, and the 
metallic calces, &c. haften fermentation. 

The produds of fermentation have caufed 

.different fpecies to be diftinguilhed : buD this 

variety of cffeds depends on the variety of 

Vol. III. R prin- 
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principles in the vegetable. Wh«i the facchar^ 
rinc principle predominates^ the refult of the 
fermentation is.a^fpirituous liquor ; when^ on 
the contrary^ the mucilage is mod abundant^ 
the produd: is acid; if the gluten be one of the 
principles of the vegetable, there will be a pro- 
du8ion of ammoniac in the fermentation: io 
that the fame fermentable mafs may undergo 
different alterations, which always depend on 
the nature and refpedli ve properties of the con- 
ftituent principles^ the fufceptlbility of chan^e^ 
&c. Thus a faccharine liquid, after having uo* 
dcrgontf the fpirituous fermentation^^may br 
iubjeded to the acid fermentation, by t)ie di« 
compofition of the mucilage which had refifted 
the firfl fermentation : but in all cafes the con« 
courfe of airj- water, and heat, is neceflary. to 
develop fermentation. We (hall therefore con- 
fine ourfelves to the examination of thcfc three 
agents: i. On the juices extraded from vege- 
tables, and diiTufed in water» which conAitutes 
the fpirituous and acid fermentations : 2* On 
the vegetable itfclf, which will lead us to the 
formation of vegetable mould, ochres, &g» 
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^ ARTICLE I. ' 

Concerning the Spirituous FermentatioA and 

its Produds* 

That fermentation is diftinguilhed by the 
name of Spirituous, which affords ardent fpi- 
rit, or alcohol, as its produft or refult. 

It tttay be confidered as a fundamental prin- 
ciple, that no fubftances are capable of this fer- 
mentation. but faccharine bodies* Pure fugar 
mixed with water forms taffia, or rum> by fer- 
tneAtation^ and we find this principle in the ana- 
lyfis of all the bodies which are fufceptible of it. 

In order to develop this fermentation, there 
is required, i^. The accefs of air. 2. A degree 
of heat between ten and fifteen of Reaumur. 
3* The divifion and expreffion of the juice cori^ 
tained in the fruits, or in the plant, 4, A mafs 
or volurtie fomewhat confiderable. 

We will make the application of thefe prin* 
ciples to the fermentation of grapes. ,When 
thefe are ripe, and the faccharine principle is 
developed, they are then prefled, and the juice 
which flows out is received in veffels of a pro- 
per capacity, in which the fermentation ap- 
peals, and proceeds in the following manner : — 
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At the end of feveral days, and frequently after, 
a few hours, according to the heat of the atmo- 
fphere, the nature of the grapes, the quantity of 
the liquid, and the temperature of the place in 
which the operation is performed, a movement 
is produced in the liquor, which continually in- 
creafes ; the volume of the fluid increafes ; it be- 
comes turbid and oily ; carbonic acid is difen- 
gaged, which fills all the unoccupied parLof the 
veffel, and the temperature rifes to the i8^h de- 
gree. At the end of feveral days thefe tumul- 
tuous motions fubfide, the mafs falls, theliquor 
becomes clearer, and is found to be lefs faccha- 
rine, more odorant, and of a red colour^ from 
the reaction of the ardent fpirit upon the co- 
louring matter of the pellicle of the grape *. • 

The caufes of an imperfcdt fermentation arc 
the following : i. If the heat be too little, the 
fermentation languiflies, the faecharine and 
oily matters are not fufEci^ntly elaborated, and 
the wine is undluous and fweet, 

2. If the faecharine body be not fufficiently 

* Richardfon, in his Treatifc on Brewing, iniifts mucb 00 
the difference between the fpecific gravity of the fluid before 
and after fermentation, which he confiders as proportional to 
- the ftrength or inebriating quality of the fluid. Fernaeated 
liquors have a lefs fpecific gravity than they poflefled before 
the fermentation. This circumdance well dcferves the at- 
temion of the manafaclurex'. T. 

abundant. 
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abundant^ as happens in rainy feafons, the wine 
is weak, and the mucilage which predominates 
caiifes it to become four by its decompofition. 

3. If the juice be too watery, concentratcdv 
and boiling muft is added. 

4. Ifthe faccharine principle be not fuffici- 

cntly abundant, thejdefedl may be remedied by 

'1 

the addition of fugaf. Macquer has proved 
that excellent wine may be made- of verjuice 
andfugar; and Mr. De Bullion has made wine 
at BcUcjames with the verjuice of his vine rows 
and moitt fugar. 

There have been many difputes to determine 
whether grapes Ihould be prelFed with the ftalks 
or without. It feems to me that this depends 
on the nature of the fruit.. When they are 
highly charged with faccharine and mucilagi- 
' nous matter, the ftalkc6rred:s the infipidity of 
the wine by its bitter principle : but when, on 
the contrary, the juice is not too fweet, the 
ftalk renders it drier, and very rough. 

The wine is ufually taken out of the ferment- 
ing veflels at the period when all the pheno- 
mena of fermentation have fubfided. When 
the mafs is fettled, the colour of the liquor is 
well developed, when it has become clear, and 
its heat has difappeared ; it is put into cafks» 
where, by a fecond infcnfiblc fermentation, the ' 

wine 
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wine is clarified, its principles c6mbine more 
perfcdlly together, and its tafte and fmell be-r 
come more and more developed. 

If this fermentation be ftopped or fuffocatcd^ 
the gafeous principles are retained, and the 
wine is brilker, and more of the nature of muft* 
Bechcr had very proper ideas of the efRfts of 
thcfe two fermentations, 

-Diftinguitur autcm inter fermentationem 

apcrtam et claufam ; in aperta potus fermcntA- 
tus fanior eft, fed debilior ; in claufa non ita 
fanus, fed fortior ; caufa eft quod evaporanti^ 
rarefaAa corpufcula imprimis magna adhuc fiU 
veftrium fpirituum copia, de quibus ant^ cgi* 
mus, retineatur, et in ipfum potum fe prcci- 
pitet, unde valde eum forttm reddit. Becher, 
Phyf. Subt. lib. i, v, V, cap, 11, p. 3J3, 

It appears, from the intcrefting experiments 
oftheMarq.de Bullion, that the vinous fermen- 
tation does nor take place unlefs tartar be prefent. 

By evaporating the muft of grapes, a fait is 
obtained, which has the appearance of tartar, 
and •forms fait of Seignette with the alkali of 
foda. A large quantity of fugar is alfo obtained, 
Vox this purpofe the tartar is firft to be extraft- 
|id; after which, the muft having evaporated to 
the confiftence of a thick fyrup, is to be left 
^fpr fix months in a cellar. At the €x{>iration of 

tbi3 
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this timc^ the fugar is found in a confufed (late 
of cryftallization ; and this being waflied with 
(pirit of wine, to carry off the colouring part, 
becomes very fine and pure. 

Wine deprived of its tartar ferments no 
more^ and the fermentation is in proportion to 
the abundance of the tartar. Cream of tartar 
produces the fame efFeft. 

It appears that thefe fairs adt only as leavens, 
to facilitate the decompoiition of the faccha^ 
rinc principle. 

The juice of grapes is not the only vegetable 
'fluid fufceptible of the fpirituous fermetitation^ 

Apples contain a juice which eafily ferments, 
and produces cyder. Wild apples are ufually 
eipployed for this purpofc. Thefe are bruifed, 
and the juice prefled out, which ferments, and 
exhibits the fame phenomena as the juice of 
grapes. 

In order to have cyder fine, it is to be decant- 
ed ofifthe lees as foon as the tumultuous fer* 
mentation has fubfided, and it begins to be 
clear. Sometimes, in order to render it milder, 
a certain quantity of the juice of apples recent- 
ly exprelTed is added, which produces a fccond 
fermentation in the cyder Itfs ftrong than the 
firft. The cyder which is left to Hand on the 
lees acquires ftrength by that means. Cyder 
affords the fame , produ(fts as wine j but the 

brandy 
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brandy obtained from it has a difagrecabl'c fla» 
vour, becaufe the mucilage^ which is very abun- 
dant in the cyder, is altered bjr the adlion of 
the heat of diftillation. But if it be cautioufly 
diftilled^ it affords excellent brandy, according 
to the experiments of M. Darcet. 

The juice of the harfheft kind of pears af- 
fords, by fertnentation, a kind of cyder callecj 
Perry. n 

Cherries likewife afford a tolerably good 
wine ; and a kind of brandy is obtained froni 
them, which the Germans call Kirchenwaffer. 

In Canada the fernnentation of the faccha^ 
yine juice of the maple affords a very good li. 
quor ; and the Americans, by fermenting the 
impure fyrups of fugar wit?h two parts of water, 
form a liquor which affords the fpirit called 
Taffia, or Rum, by the EngUdi. 

A drink called Beer is likewife prepared with 
certain grain; fuch as wheat, oats, and barley ;' 
but more efpecially with the latter, 1. The 
grain is made to fprout or vegetate, by ftecping 
it in water, and placing it in a heap. By this 
means the glutinous principle is deftroyed. 2. 
It is torrefied or ftoved, to flop the progrefs of. 
the fermentation, and fit it for the mill. 3. It 
is lifted, to feparate the fp routs or radicles. 
4. It is ground into a very coarfe flour, named 
Malt, c. The malt is infufed in hot water, in 
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the mafli-tub. This diflbjves the fugar and the 
mucilage^ and is called the firft wort. It is 
then drawn off, heated, and again poured on 
the malt, which forms the fecond wort.* 
6. This infufion, or wort, is boiled with a cer-, 
tain quantity of hops, which communicate an 
extractive refinous principle to it. 7. An acid 
leaven, or ferment, is added, and it is poured 
into a cooler, where it undergoes the fpirituous 
fermentation. When the fermentation hasfub- 
fided, it is ftirred, and put into calks, where it 
continues to ferment, and throws off a frothy 
fcum by the bung, which becomes four, and 
ferves as a ferment for future brewings, under 
' the name of Yeaft. 

The produdt of all the fubftances is a liquor 
more or lefs coloured, capable of affording ar- 
dent fpirit, by diftillation, of an aromatic and 
refinous fmell, a penetrating hot tafte, which 
ftimulates the adtion of the fibres. 

Wine is an excellent drink, and is alfo ufed 
as the vehicle of certain medicines. Such are, 
I. The emetic wine, which is prepared by di- 

• In our breweries this pradlice is ufcd only for double 
ales: and the (irengths in other cafes aire regulated by the 
Bumber of times the fame malt is wetted> and the time of in- 
fpfion. The third roaihing affords fmall beer, T. 

9 ge/ling 
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gcfting two pounds of good white wine on four 
ounces of the crocus metallorum: 2. Chaly* 
beated wine, made by digefting one ounce of 
ftccl filings in two pounds of whit^ wine : 3. 
The wines in which plants are infufed ; fuch as 
wormwood, forrel, and the liquid laudanum of 
Sydenham, which is made by digefting for fe- 
veral days two ounces of fliced opiiim, one 
ounce of fafFron,one dram of pounded cinnamon 
and of cloves, in one pound of Spanilh wine. 

We ftiall proceed to examine the conftituent 
principles of thefe fpirituous liquors, by taking 
that of grapes for an example. The moment 
the wine is in the calk, a kind of analyfis takes 
place, which is announced by the fcparation of 
fome of its conftiluent principles; fuch as the 
tartar which is depofited at the fides, and the 
lees which are precipitated to the bottom : fo 
that there remain only the ardent fpirit and the 
colouring matter difFufed in a volume of li- 
quid, which is more or lefs conficjerable. 

J . The colouring principle is of a refinous 
nature, and is contained in the pellicle of the 
grape; and the fluid is not coloured until the 
wine is formed ; for until then there is nothing 
which can diifolve it : and hence it is that white 
wine may be made of red grapes, when the 
juice of the grape is exprefl'ed, and the hulk 
thrown a>vay. 

If 
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If wine be evaporated, the colouring prin- 
ciple remains in the refidue, and may be ex- 
rracScd by fpirit of wine. 

Gld wines lofe their colour, a pellicle being 
precipitated, which is either depofited on the 
fides of the bottles, or falls to the bottom. If 
wine be expofed to the heat of the fun during 
the fummer, the colouring matter is detached 
in ar pellicle, which falls to the bottom: when 
the veffel is opened, the difcolouring is more 
fpcedy, and it is effedled in two or three days 
during the fummer. The wine thus deprived 
of its colour is not perceptibly weakened, 

nl Wine is ufually decompofed by diftilla* 
tion: and the firft produdt of the operation is 
known by the namfe of Brandy. 

Brandies have been made fince the thirteenth 
ccntufy 5 and it was in Languedoc where thi$ 
commerce firft originated, Arnauld de Ville- 
peuve appears to have been the author of this 
.difcovery. The alembics in which wine was 
diftilled confifted for a long time of a kind of 
boiler, furmounted with alongcylindric neck, 
very narrow, and terminating in a holloiv hc- 
mifphere, in which the vapours were condenfed. 
To this fmall capital was adapted a narrow tube, 
to convey the fluid into the ferpentine or worm 
pipe. This diftillatory apparatus has been fuc. 

cefllvely 
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ccflively improved. The column has been con* 
fidetably lowered ; and the flills' generally 
adopted for the di filiation of wines in Lan- 
^ guedoc are nearly of the following form. The 
body of the (till is flat at bottom^ and the lides 
rife perpendicularly to the height of twenty- 
one inches. At this height the lides incline 
inwards, fo as to diminifti the opening to 
twelve inches. This opening ends in a neck of 
feveral inches long, which receives the bafis of a 

• 

fmall covering called the head, which ap- 
proaches to the figure of an inverted cone. 
From the angle of the upper bafe of the capital, 
there ifllies a fmall beak, intended to receive 
the vapours of brandy, and tranfmit them into 
the worm-pipe to which it is adapted. This 
worm-pipe has five or fix turns, and is placed 
in a tub, which is kept filled with cold water, 
to condenfe the vapours. 
. The body of the ftill is ufually furrounded 
by the' mafonry as high as the neck, and the 
bottom only is expofed to the immediate adlion 
of the fire. An alh.hole, which is too fmall, a 
fire-place large enough, and a chimney placed 
oppofite the door of the fire-place, conftitute 
the furnaces in which thefe Itills are fixed. 

The ftill is charged vyith between five and 
fix quintals of v/inc ; the dillillation is made in 

eight 
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ciglit or nine hours ; and from fixry to feventy- 
five pounds of pit-coal is confumed in each dif- 
tiHatiori. 

Every judicious perfon muft be aware of the 
imperfedion of this apparatus. Its principal 
faults are the following : 

1. The iform of the body is fuch is to con. 
tain' a Column of wine of confiderable height 
and little breadth, which being afted on by the 
fire at its bafe, is burned at that part before the 
upper part is heated. 

2. The contraction of the upper part ren- 
ders the diftillation more difficult and flow. 
In fad:, this inclined part being continually 
ftruck by the air, condenfcs the vapours, which 
inceflantly return into the boiler. It likewife 
oppofes the free paflage of the vapours, and 
forms a kind of eolipile, as Mr. Baume has 
obferved ; fo that the vapours being comprefTed 
at this narrow neck, readl on the wine, and op. 
pofe its farther afcent. 

3. The capital is not conftrucfled in a more 
advantageous manner. The upper part be- 
comes ofthe-fame temperature as the vapours, 
which cannot therefore be condenfed, and, by 
their readlion, cither fufpend or retard the dif- 
tillation. 

4. In addition to this imperfed form of the 

apparatus^ 
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apparatus^ is joined the moft difadvantageouil 
method of adminiftcring the fire. The afti- 
hole is every where much contradled ; the fire- 
place is very large, and the door ihuts badly. 
In confequence of this, a current of air pafles 
between the combuftible mattfer and the bot- 
tom of the ftill, and the flame is driven into 
the chimney, without being turned to advan- 
tage. A violent fire is therefore required to 
heat the ftove only to a moderate degree, in 
this defeftive'conftrudion. 

Several other degrees of perfedlion have been 
Tucceffively obtained in the manufadtories of 
Mr. Joubert: but I Have judged it poflible to 
add ftill more to what was known ; and the 
following arc the principles I fet out from. 

The whole art of diftillation is reduced to the 
two following principles:-— I. The vapours 
ought to be difengaged, and raifed in the moft 
economical manner : 2 . And their condenfa- 
tion ought to be as fpeedy as. pofliblc. 

To anfwer the firft of thefe conditions, it is 
neceflary that the boiler fhould prefent the 
largeft poffible furface to the fire, and that the 
heat (hould be every where equally, applied.-*— 
2. The fecond condition requires that the ac- 
cent of the vapours fhould not be impededj.and 

that 
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that they ihould ftrike againft cold bodies, 
which (hall rapidly condenfe them. 

The ftills which I have conftrufted upon 
thefe principles are more broad than high ; the 
bottom is concave, in order that the fire may 
be nearly at an equal diftance from all the 
points of its furface; the fides are elevated pcr-i^ 
pendicularly in fuch a manner that the body 
exhibits the form of a portion of a cylinder; 
and this body is covered with a vafl: capital, 
furrounded by its refrigeratory. This capital 
has a groove or channel, projedling two inches 
at its lower part within : the fides have an in- 
clination of fixty- five degrees-; becaufe I have 
afcertained that, at this degree, a drop of 
brandy will run along without falling again 
into the fiitl. The beak of the capital is as high 
and as wide as the capital itfelf, andinfenfibly 
diminifiies till it comes to the worm-pipe it- 
felf. The refrigeratory accompanies the beak 
or neck, and has a cock at its further end^ 
which fuflers the water to run out, while its 
place is fupplied by other cold water, which 
inceflantly flows in from above. 

When the water of the refrigeratory begins 
tQ be. warm, a cock is then opened, that it may 
cfcapc in proportion as it is more plentifully 
fupplied from above. By this means the wa- 
ter is kept at air equal temperature^ and the 

, Tapours 
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vapours which ftrike againft the fides .of the 
head are condenlcd, at the fame time that thofe 
which rife fufFer no obftacle, as they are fub-. 
Jefted to no contraftion of fpace. In this con-* 
ftruftion the worm-pipe may be almoft dif- 
penfed with, becaufe the water in the Worm* 
tub does not become perceptibly heated. 

Thefe proceedings are very economical and 
advantageous ; for the quality of the brandy is 
better, and the quantity is larger. 

The diftillation of the wine is kept up until 
the produd: is no longer inflammable. This 
brandy is put into caflks, when it becomes co- 
loured by the extradlion of atefinous principle 
contained in the wood. 

The wine of our climates affords one-fifth or 
one-fourth of brandy, of tjie proof ftrength of 
commerce. 

* 

The diftillation of brandy by a more mo- 
derate heat affords a more volatile fluid, called 
Spirit of Wine, or Alcohol. To make common 
fpirit of wine, brandy is taken and diftilled on 
a water bath by diftillation.* Thi« fpirit of 

wine 

• The ardent ipifit fold in London by the na,me of Spirit 
of Wine, or Lamp Spirit, is made by the rectifiers of malt and 
mclaflcs fpirit in Ix)ndon, by diftillation of the refidaes of 
thcir-compojindcd fpirits. It is pretty conilantly of the fpecific 

graTity 
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-wine may be purified and redified by fubfe- 
.qucnc diftillation^, and taking only the firft 
portions which qome over. 

Ajcohol is a very inflammable and very vo- 
Jatile lubftance. It appears to be formed by 
the intimate union of much hydrogene and 
carbone^ according tothe analyfis of Mr. La. 
voifrcr. This fame chemift obtained eighteen 
ounces of water by burning one pound of al- 
cohol. If well^dephlegmated alcohol be di« 
gefted uppn calcined potafh^ and afterwards 
diftilledj a v^ry fweet alcohol is obtained^ and 
aiaponaceous extra£i^ which affords alcohol^ 
ammoniac^ and an empyreumatic oil. In this 
experiment^ the formation of volatile alkali 
appears to arife from the combination of the 
hydrogene of the alcohol with the nitrogene of 
tbepotaih. 

; There are various methods ufed in the arts to 
judge of the degree of concentration of fpirit of 
wim;. Gunpowder is put into a fpoon^ and 
moiftened with fpirit of wine^ which is fet on 
fire : if the powder takes fire, the fpirit is con- 
gravity of O9845 at the temperatare of 60 Fahrenheit; and 
may, by Very careful redification, be brought rearly up to 
0,820. Dry alkali deprtves it of more of its water* On the 
Ibbjed <^the firength of fpirits, coafdc filtgden in Phil. 
Tnmf. vol.Jxwi T^ 
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fidered to be good ; but the contralry, if this 
efFed: does not take place. But this method 
is fallacious, becaufe the effedl depends oji the 
proportion in which the fpirit of wine is ufed: 
a fmall quantity always inflames the. powder ; 
and a ftrong dofe never produces this cffedt, 
becaufe the water which remains foaks into the 
powder, and defends it from the combuftion. 

The areometer of Mr. Baume is not to be 
depended on ; becaufe, in the ufe of it, no ac- 
count is kept of the temperature of the atmo- 
fphere, which, by changing the denlity of the 
fpirit of wine, is produdfcive of a change in the 
refult as given by this inftrument. That of 
Mr. Bories is more accurate, becaufe the ther* 
mometer is adapted to it ; and it is now ufed 
in commerce. 

Alcohol is the folvent of refins, and of moft 
aromatic fubftances ; and confequently it forms 
the bafis of the art of the varnifher and of the^ 
perfumer. 

Spirit of wine combined with oxigene forms 
a liquor nearly infoluble in water,, which is 
called Ether. 

Ether has been formed with- moft of the 
known acids. 

The moft ancient of aU. is rhe vitriolic or 
fulphuric ether. To make this, a certain quan- 
tity 
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tity of alcohol is put into a retort, and an equal 
Aveight of .concentrated fulphuric acid is gra- 
dually added. . The mixture is Ihaken and agi- 
tated, to prevent the retort from breaking by 
the partial efFeft of the heat which arifes. The 
retort is then placed on a heated fand bath, a 
receiver is adapted, and the mixture is heated 
to ebullition. Alcohol firft pafles over ; foon 
after which, dreams of fluid appear in the neck 
of the retort, and within the receiver, which 
denote the rifing of the ether. Its fmell is 
agreeable. Vapours oi fulphureous acid fuc- 
cced the ether ; and the receiver muft be taken 
away the moment they appear. If the diftil- 
la;tion be continued, fulphureous ether is ob- 
tained, and the oil which is called Ethei'ial 
Oil, or the fweet oil of wine ; and that which 
remains in the retort is a mixture of undecom- 
pofed acid, fulphur and a matter refembling 
bitumen. 

We fee that in this operation the fulphuric 
acid is decompofed; and that the oxigene, by 
combining with the hydrogeneand the carbone 
of the alcohol, has formed three ftatcs, which 
we alfo find in the diftillation of fome bitu- 
mens — I. A very volatile oil or ether* 2. Ethc. 
rial oil. 3. Bitumen. 

If the fulphuric acid be digefl:ed upon ether, 
it converts the whole gradually into ethcrial oil. 

§ 2 Whea 
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When the ether is mixed with fulphureous 
vapours> it muft be re6tified by a gentle heat ; 
a few drops of alkali being firfl: poured in^ to 
combine with the acid. 

Sulphuric ether may be made veryoecotiomi. 
cally^ by uiing a leaden flill with a head of 
copper well tinned. In this way I prepare it 
by the quintal without any difficulty. 

Mr. Cadet has propofed to pour on the refi- 
due of the retort one third part of good alco^ 
hoi; and to diftil it in the ufual way. 

Ether is very lights very volatile, and of a 
pleafant fmell. It is fo-eafily evaporatdlj diac 
if a fine rag be deeped in this liquor, thea 
wrapped round the ball of a thermometer, and 
the inftrumcnt be agitated in the air, the ther- 
mometer finks to the freezing point*. 

Ether 

*■ Mr. Cavallo has defcribed, in the Philofophical TfuC 
for 1781, a pleafing experiment of freezing water by neau 
of ether. The ether is put into a vial fo as not completdj to 
fill it ; and in the neck of this rial is fitted, by grinding;, a td)e 
whofe exterior end is drawn out to a capillary finenefi* 
Whenever the bottle thus ftopped is inverted, the ethtr U 
urged out of the tube in a fine ftream> in confequence of the 
preflure exerted by the elaftic etherial vapour whidi oc* 
cupies the fuperior fpace of the bottle. This fiieamii di- 
rected on the outfide of a fmall glafs tube containing water, 
which it fpeedilj cools down t# the fieeaang point $ at which 
inftant the water pontes foddenly opake^ ja confcyience of 

the 
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£ther eafily burns^ and exhibits a blue flame. 
It is very fparingly foluble in water. 

Ether is an excellent antifpafmodic. It mi- 
tigates pains of the colic as if by enchantment, 
as it does likewife external pains. The ceke- 
brated Bucquet had accuftomed himfejf fo much 

t 

to this drink, that he took two pints per day : 
a rare example of the powqr of habit on the 
conftitution. „ 

The mixture of two ounces of fpirit of wine, 
two ounces of ether, and twelve drops of ethe- 
rial oil, forms the anodyne liquor of Hoffman^. 

Meflrs. Navier, Woulfe, Laplanche, Bqgue,. 
and others, have defcribed various procelTes 
for making nitric ether, which are more or left 
eafily imitated. For my part, I take equ^ 
parts of alcohol, and nitric acid of commerce, of 
the ftrength of between thirty and thirty-fivc 
degrees* I put the whole intaa tubulated re- 
tort, which I fit to a furnace, and adapt two re-- 
ceivers one fucceeding the other. The firft re-> 
ceiver is immerfed in a veflcl of water. The 
UcoTid is fiirrounded by a wet cloth : and a fi. 
phqn communicates from its tubulure to a yef- 
fd of water in which it ia plunged. When the 

At iey cryftallization. If a beaded wire be previoufly im-. 
jMtfed in the water, tt may afterwards be dtaiwo ovt, aad the 
ice atong with it. T, ^ 

heat 
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heat has penetrated the mixture, much vapours 
are difengaged, which are condenfed in ftrise, 
on the internal furfaces of the receivers, whofc 
external furface is kept conftantly cold. The 
ether which I obtain is very pure and very 
abundant*. 

When the precaution of diftilling it properly 
is attended to, this ether becomes nearly fitnilar 
to the vitriolic . Meflrs • de Laflbne and Cornettc 
have obferved that it was more fedative. 

The diftillatioti of the muriatic acid with al- 
cohol produces only a mixture of thefe two li- 
quors, which is called the Dulcified Muriatic 
Acid. 

Before the theory of ethers, and the iimple 
procefs of combining a furplus of oxigeiie with 
the muriatic acid, were known, methods were 

* The ingenious author has forgotten to caution the iiiexpe« 
rienced chemift againll the danger of mixing thefe two liqaon* 
The nitrous acid muft be very gradually added to the fpirit of 
wine^ by fmall portions at a time. It is faid^ and with rea« 
fon, to be of great importance^ that the nitrous acid be added 
to the fpirit^ and not the fpirit to the acid : for» in this lift 
cafe, the mixture will, during the greateft part of the time 
of the operation of combining the fluids, coni^ft of a Ur^je 
portion of acid, with a fmaller portion of fpirit ; whereas, 
where the contrary method is adopted, the proportion of fpirit . 
will always be greater than that^f the acid, until the laft 
<}uantity of acid is ^dded, T* 

invented 
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invented to procure the muriatic acid; butfub- 
ftances were always riiade ufe of in which the 
muriatic acid was oxigenated. In this manner 
it was that the baron de Bornes propofcd the 
concentrated muriate of zinc, mixed and diftil- 
led with alcohol ; and that the marquis de 
Cburtanvaux diftilled the mixture of a pint of 
alcohol with two pounds and a half of the fu- 
ming muriate of tin. 

The theory of the formation of ether has in 
our tirtic led to Ampler procefles. 

Mr. Pelletier introduces a mixture of eight 
ounces of manganefe^ and a pound and a half 
of the muriate of foda, in a hrge tubulated re- 
tort ; twelve ounces of fulphuric acid, and eight 
ounces of alcohol, are afterwards added . DiiliU 
lation is then proceeded on ; and ten ounces of 
a very echerial liquor are obtained, from which 
four ounces of good ether are afforded by diftil- 
lation and redification. 

The very concentrated muriatic acid, diftilled 
from manganefe in the apparatus of Woulfe, a^ 
fords more ether. It is even fufficient, for this 
purpofe, to pafs the oxigenarect muriatic acid 
through good alcohol, to convert it into ether. 

This muriatic ether has the greateft analogy 
with the fulphuric* It differs from it in two 
characters only — i. It emits^ in burning, a 

fmcU 
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fmell as penetratingas that of the fulphuric acid. 
2. Its tafle is (lyptic^ refembling that of aluip. 

From thcfc experiments it is evident that 
ether is merely a combination of alcohol with 
. the oxigene of the acids made ufe of. I have 
even obtained an etherial liquor by repeated 
diftillations of good alcohol from the red oxide 
of mercury. 

The idea of Macquer> who con iSdered ether 
as fpirit of wine dephlegmated^ or deprived 
of water^ had little foundation : for the diftiU 
lation of the fpirit.of wine from the moft con. 
centrated or drieft alk&lij never affords any 
thing but fpirit of wine more or lefs dephl^r 
mated. 

Concerning Tartar. 

Tartar is depofited dn the .fides of calks 
during fermentation: it forms a lining more 
or lefs thick, which is fcraped off* This- is 
called crude tartar^ and is fold in Languedoc 
from ten to fifteen livres the quintal. 

All wines do not afford the fame quaa^ 
tity of tartar, Neumann remarked that the 
Hungarian wines left only a thin ftratum; that 
the wines of France afforded' more; and that 
the Rheniih wines afforded the pureft and the 
grcatcfl quantity, 

Tartar 
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Tartar is diftinguifiied^.froin its; colomvinto 
red or white: the firfl i& afforded by red wine« 

The pureft. tartar exhibits ant imperfedly 
cryftallized appearance : the form is the fajnc 
as we have afligned to the acidulous tartiate of 
potaib ; and it is this quality which is called 
grained tartar (tartregrenu) in our refineries at 
MontpeUier. 

The tafte of tartar is acid and vinous. One 
ounce of water, at. the temperature of tern de- 
grees above o of Reaumur^ diflblves no xsiovt 
than ten grains : .boiling water dillblves mare, 
hot it falls down in cryftals by cooling. 

Tartar is purified from an^ abundant extract 
tive principle by procefTes which are'executed 
at Montpellier and at Venice. 

The following is the procefs ufed ac Mpac^ 
pellier : — The tartar is difiblved: in water^ and 
fttffered to cry ftalliz^ by cooling. The.cryibls 
are then boiled in another veflel, with, the addi«> 
tion of five or fix pounds of the white ais^lla* 
ceous earth of Murviel to each quintal of the 
fait. After this boiling with the earthy a. very 
white falc is obtained by evaporation^ which is 
known by the name of Cream of Tartar^ or 
acidulous tartrite of potafli. 

M. Defmaretz has informed us (Journal de 
Pl^yf. 1771) that the procefs^ ufed at Venice 

confide 
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confifts — ^^1 . In drying the tartar in iron boilers. 
2. Pounding it, and dilToIving it in hot water^ 
which by cooling affords purer cryftals. 3. Re- 
diffolving thefe cryftals in water, and clarifying 
the folution by whites of eggs and aflies. 

The procefs of Montpcllier is preferable to 
that of Venice. The addition of the afhes in- 
troduces a foreign fait, which alters the purity 
of the produd:. 

The acidulous tartrite of potafh cryftallizcs 
in tetrahedrd prifms cut off flantwife. 

This fait is ufed by the dyers as a mordant : 
but its greateft confumption is in the norths 
where it is ufed at table as a feafoner. 

Tartar appears to exift in the muft, and con- 
fequcntly in the grape itfelf. This has been af- 
certained by the experiments of De Rouelle 
and the marquis de Bullion* 

m 

This fait exifts in many other vegetables. It 
is fufficiently proved that tamarife and fumach 
contain it ; and the fame is true of the bar- 
berry, of balm, carduus benedidus, refthar^ 
row, water.germander, and fage. 

The acidulous tartrite of potafh may be dc- 
compofed by means of fire, in the way of dif- 
tillation; in which cafe the acid and the alkali 
are obtained feparately.. This decompofition 
may alfo be effeded by the lulphuric acid. 

The 
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The celebrated Scheelc has defcribed a pro- 
cefs of greater accuracy for obtaining the acid 
of cream of tartar. 

Two pounds of the cryftals are diflblved in 
"water, into which chalk is thrown by degrees, 
till the liquid is faturated. A precipitate is 
formed, which is a true tartrite of lime, is tafle- 
!efs, and cracks between the teeth. This tar- 
trite is put into a cucui;bit;jand nine ounces 
of fulphuric acid, with five ounces of water, arc 
poured on it. After twelve hours digeftion, 
with occafional llirring, the tartareous acid is 
fet at liberty in the folution, and may be cleared 
of the fulphate of lime by means of cold water. 

This tartareous acid affords cryftals by eva« 
pocation ; which, when expofed to the fire, be- 
come black, and leave a fpongy coal behind. -^ , 

Treated in a retort, they afford an acid 
phlegm, and fome oil. 

The tafte of this acid is very fharp* 

It combines with alkalis, with lime, with 
barytes, alumine, magnefia, &c. 

.The combination of potafh with this acid 
forms cream of tartar, when the acid is in ex- 
cefs; which is capable of entering into combi* 
nations, and forming triple falts. Such is the 
fait of Seignette, or tartrite of foda, which cryf« 
t^llizes in tetrahedral rhomboidal prifm^. 

The 
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The acidulous tartrite of potafli is very fpa- 
fingly folu^e in water. Boiling water diflblves 
only one t wenty-eighth part. The addition of 
bomx has been propofed to facilitate the folu* 
tion ; as likewife fugar^ whi'ch is lefs efficacioua 
than borax^ but makes a very agreeable and 
purgative lemonade with this fait. 



ARTICLE IL 
Conc^^ming the Acid Fermentation. 

The mucilaginous principle is niore elpew 
daily the fubftance on which the acid fermen- 
tation depends ; and when it has been deftroy* 
cd, in old and generous wine*, they are no 
lionger capable of alteration^ M^ithout the ad- 
dition of a gummy matter, as I find from my 
own experiments. It is not true, therefore, 
to &y that' all fubftances which have pafled 
through the vinous fermentation,, are capable 
of paffing to the ftate of vinegar; fince this 
change depends oh the mucilage, which may 
not in all cafes be prefent. 

There are, therefore, three caufes neceflary 
to produce the acid fermentation in fpiritiieu« 
liquors. 

I. Thf 
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I. The exiftence of inucilaginous matter, or 
mucilage, 2 . A degree of heat between eigh« 
tccn and twehty-five degrees of Reaumtir. 
3. The prefence of oxigenous gas. ' , 

The proccfs indicated by Boerhaave for mak- 
ing vinegar, is ftill the moft frequently ufed. 
It conlifts in fixing two calks in a warm room 
or place. Two falfe bottoms of baiket^work 
are fixed at a certain diltance from the bot- 
tom, updn which the refufe of grapes and vine 
twigs are placed. One of thefe tuns is filled 
with wine, and the other only half filled. The 
fermentation begins in this lafl ; an^, when it 
is in full adlion, it is checked by filling the 
calk up with wine out of the other. The, fer- 
mentation then takes place in the laft-mentU 
'^ oned calk, that remained. half filled; and this 
is checked in the fame manner by pouring 
back the fame quantity of liquid out of the 
other ; and in this way the procefs is continu- 
ed till the vinegar is made, which is ufually in 
about fifteen days. 

When, the fermentation develops itfelf, the 
liquid becomes heated and turbid; a great 
number of filaments are feen in it ; it emits 
a lively fmell ; and much air is abforbed, ac- 
cording to the obfervation of the abbe Rolier, 
A large quantity of lees is.formed, which fub- 

lides 
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fides when the > vinegar becomes clear. This 
Ices is very analogous to the fibrous matter. 

Vinegar is purified by diftillation. The firft 
portions which pafsover are weak ; but foon af- 
terwards the acetous acid rifes, and is ftronger 
the later it comes over in the diftillation. This 
fluid is called Diftilled Vinegar ; and i^ thus 
cleared of its colouring principle, and the Ices, 
which is always more or lefs abundant. 

Vinegar may likewife be concentrated by 
■cxpofing it to the froft. The fuperabundant 
water freezes^ and leaves the acid more con- 
denied. 

The prefence of fpirit of wine, mucilage, and 
air, areneceflary to form vinegar. Scheelehas 
made it by decompofing the nitric acid upon 
fugar and mucilage. I communicated to the 
Academy at Paris (vol. 1786) an obfervation 
of fome curiofity refpecfting the formation of 
vinegar. Diftilled water, impregnated with 
vinous gas, affords vinegar : at the end of fi^me 
months, a depofition is made of afubftancd in 
flocks, which is analogous to the fibrous matter 
of vegetables. When the water contains ful- 
phate of lime, an execrable hepatic odour is 
developed, a depofition of fulphur is afforded^ 
and all this is owing only to the decompdfition 
of this fulphuric acid» 

As 
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As in the above experiments I had placed , 
the water above the vinous fluid in fermenta- 
tion^ to impregnate it with the carbonic acid, 
the alcohol which evaporates with the acid car- ' 
ried the mucilage with it ; and the efffedls, I 
obferved, are referable to this fubftance. 

The acetous acid is capable of combining 
with a ftronger dofe of oxigehe ; and then 
forms radical vinegar, or the acetic acid. 

To form the acetic acid, the metallic oxides 
are dilTolved in the acetous acid ; the fait which 
is obtained being then expofed to diftillation, 
affords the oxigenated acid. It has a very live- 
ly fmell, is cauilic, and its adtion upon bodies 
is very different from that of the acetous acid; 

This acetic acid has the advantage of form- 
ing ether with alcohol. Fbr this purpofe, equal' 
parts of the acid and alcohol are to be diiliiled 
together. * The produd: of the diftillation is to 
be again added to the refidue ih the retort; and 
a fmall quantity of the water of Rabel is like- 
wife to be added. The whole becomes con- 
verted into ether. 

The combination of the acetous acid with 
. potafh forms the acetite of potafh. 

To make this fait, pure potafh' is faturated 
with diflilled vinegar, the liquor filtered, and 
evaporated to-drynefs in a glafs vefTel over a 

very 
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very gentle *firc. The acetite of potafli has a 
penettating acid tafte ; is decompofed 1^^ dif- 
tillationj andafibrdsanacid phlegm^ an empy« 
reumatic oil» ammoniac, and a large quantity 
of very odorant gas, formed of carbonic acid 
and hydrogene. The coal contains much fixed 
alkali in a diifengaged flate. This fait Is very 
foluble in water, and deliquefces in the air. 

The fulphurlc acid poured upon it, decom* 
pofes it; and the produdts which come over 
are fulphuric acid and acetic ac^d. 

The acetous acid like^ifb combines with 
foda; and this combination is improperly called 
Cryftallizable Terra Foliata. The acetite of 
foda cryilallizes in ftriated pcifms, and does'not 
attrad the humidity of the air. When thefe 
fklts are diftilled, they leave a refidue, which 
forms an excellent and very adive pyrophorus. 

The acetous acid likewife combines with 
ammoniac. The acetite which is produced is 
called the Spirit of Mindererus. This fait can- 
not be evaporated without the lofs of a cohii- 
derable part, on account of its volatility : but, 
by a long evaporation, it affords needle^formed 
cryflals, of a hot and penetrating tafte, andat- 
trading moifture from the air. Lime, fixed 
alkalis, mere heat or fire, and the acids, dc- 
coippofe this fait. 

The 
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The fulphate of potafh, fprinklcd with the 
acetic acidj forms the fait of vinegar. 



ARTICLE III. 
Concerning the Putrid Fermentation. 

In order that vegetables may undergo ^the 
two fermentations we have treated of, it is ne- 
ceflary that the juices fliould be extradlqd, and 
prefented in a confiderabic volume. A due de^ 
gree of heat, together with other circumftances 
artificially brought together, are likewife ne- 
ceflary j for a grape, left on the ftalk, produces 
neither ardent fpirit nor vinegar, but rots. It 
is this new kind of alteration we ihall at pre* 
fent proceed to treat of. 

This fermentation is the moft natural ter- 
mination of the vegetable. It is indeed the 
only end to which the natural courfe of things 
is diredled ; fince it is by this means that the 
exhaufted furface of the globe is repaired. The 
two other fermentations are the mere efFeds of 
art, and form no part of the great plan of na- 
ture. 

The life of the greateft part of vegetables lafts 

but a few months ; but the feeds they depofit 

Vol. III. T afllire 
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alTure their rc-produ(5lion. There are other 
more robuft vegetables which Tupport the cold 
of winter^ and only caft their leaves at thatpe-' 
riod. The annual vegetables, and vivacious 
plants^ are altered by the combined a^ion of 
the caufes wehave mentioned; and the refulr, 
according to the degree <>f decompofition, is 
cither manure, vegetable earth, or ochre. 

The conditions of the vegetabk fermentation 
arc the fallowing : 

I* It is nccclTary that the organization be 
impregMted with water. Dried vegetables are 
prcfcrved without putrefying ; and, if they be 
moiftencdi their fubfequent alteration is pro(B<* 
gfoufly accelerated. In this manner it is that 
plants heaped together become heated, blacken, 
and take fire, if not fufitciently dried. Fires 
of this J^ind are not rare, ^nd the theory isiioC 
difficult to be explained. Wetted ropes, moift 
hay heaped together, and in a word every vcgc- 
table fubftance, putrefies or rots with greater 
facility, the more pcrfedtly its texture is im- 
prcgnated with water. 

2. The contadt of air is the fecohd heceflary 
caufe in the putrefadlion of vegetables. It is 
reported, in the Ephemerides of the Curious in 
Natural Phenomena, for 1787, that ripe cher- 
ries were preferved for forty years, by inclofing 

them 
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them in a veflel well luted^ and placed at the 
bottom of a well. 

3, A certain degree of heat is likewife ne- 
ccflary* The heat between five and ten degrees 
is fufficient tocaufe decompofition. A greater 
heat diflipates the humidity, dries the vegeta- 
ble, and preferves it from putrefaftion. Too 
little heat retards or fufpends it. 

4. It is likewife neceflary, for the due effed: 
of this decompofition, that the vegetables fhould 
be heaped together, and their juices abundant. 
A greater quantity of air is then combined with 
the vegetable: becaufe the juices and the fur« 
feces are then more coniiderable ; and confe- 
quently a greater degree of heat is. produced, 
which accelerates the decompofition. 

When vegetables are heaped together, and 
their texture is foftened by the humidity with 
which they are impregnated, together with their 
own juices, the phenomena of decompofition 
^rc the following v — The colour of the v^e- 
table is changed ; the green leaves become yeU 
low, the texture becomes lax, and the parts 
lefs coherent; the colour of the vegetable itfelf 
changes to black or brown ; the mafs rifes, and 
perceptibly fwells up ; the heat becomes more 
intenfe, and is perceived on approaching the 
heap ; and the fumes which arifc have already a 

T 2 fmcll. 
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fmell^ which fomecimes is not difagreeablc; ap 
the fame time bubbles arife, and break at the 
furface of the liquid, when the vegetables are 
reduced to a magma. This gas is a mixture of 
nitrogene, hydrogene, and carbonic acid. At 
this epocha^ likewife^ an ammoniacal gas is 
emitted^ which is formed in thefe circum- 
ftances : ^nd^ in proportion as thefe appearances 
diminifh^ theftrongand ofFenfive odour is fuc- 
ceeded by another which is fainter and milder^ 
and the mafs becomes dry. The internal part 
ftill exhibits the vegetable ftrudiure, when the 
flem is folid> and the fibrous matter has been 
the predominating principle; and it then con- 
flitutes manure or foil. Hence it arifes that 
fhe herbaceous plants of a loofe texture, and 
abounding in juices, are not capable of form- 
ing manure by their decompofition, but are re- 
duced into a brown mafs of little confiftencc, 
in which neither fibre nor texture are obferved; 
and this is what, for the moft part, forms vege- 
table mould. 

Vegetable mould ufually conftitutes th? firft 
covering or ftratum of our globe; and in fuch 
cafes wherein it is difcovcred at a depth in the 
earth, there is no doubt btt it has been buried 
by fome revolution. 

When a vegetable is converted into earth by 

this 
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this tumultuous fermentation, itHill retains the 
remains of the vegetable^^inixed and confounded 
with the other folid earths and metallic pro. 
dudls ; and by diftillation it affords oil, nitro- 
gene gas, and often hydrogene. It may there- 
fore be confidered as an intermediate fubftance, 
between crude and organic bodies, which parti- 
cipates of the inertia of the one, and the aifti- 
vity of the other; and which in this ilate is ftill 
fubj'ed: to an inferifible fermentation, that 
changes its nature ftill more, and deprives it of 
all its organic contents. Thefe remains of v€- ' 
getables ftill contained in vegetable earth, 
fcrve as food for other plants that may grow irt 
it, TTie infenfible progrefe of fermentation, 
and the fudlion of vegetables, itnpoverifh the 
vegetable earth, deprive it of all its organic 
matter, and there remain only the earths and 
metallic refidue which form the ftifFpoor foils, 
and ochres when the ferruginous principle is 
very abundant. 

As this muddy earth is a mixture of all the 
primitive earths, and fome of the metals which 
are the produft of vegetation, as well as the 
oils, the falts, and other produdls we meet with 
in it ; we may confider it as the refidue of 
vegetable decompofition, as the great agent and 
means by which nature repair? the continual 

lof]rs 
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lolTes the mineral kingdom undergoes. In this 
mixture of all the principles the materials of 
all compounds exift ; and thefe materials are fo, 
much the more difpofed to enter into combi- 
nations, as they are in a more divided and dif- 
engaged ftate. It is in' thefe earths that wc 
find diamonds, quartz-cryftals, fpars, gypfum^ 
&c. It is in this matrix that the bog ores, or 
/ ochreous ores of iron, are formed ; and it ap- 
pears that nature has referved the impoveriftied 
relidue of vegetables for the reprodudion or 
reparation of the earthy and metallic fubftances 
of the globe^ while the organic remains are 
inade tp ferve as nourilhment for the growth 
of other fucceeding vegetables. 
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<:ON€£RNING ANIMAL SUBtTANC£$< 



INTRODUCTION. 

TtiE abufe whicfa^ at the commencement of 
this century^ was made of the application 
of chemiihy to medicine^ occafioned^ a (hort 
time aftervards^ that all the relations betweiin 
this fcience and the art of healing were miftak- 
en and rejected. It would no doi4)t have been 
more prudent^ as well as more ufeful^ to have 
connedted thefe miftaken applications: but 
chemiftry was not perhaps at that time in a 
fufficiently advanced ftate^ to be advantageouf. 
ly applied to the phenomena of living bodies ; 
and^ even at this day;^ we fee that^ though the 
phyfiology of the human body is enriched with 
various imerefting fadb« there is ilill much to 
be done before they wiU be fufficiently nume. 
iMis to exiiibh a Tatisfa^ry mafs of dodrine. 

The 
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The imperfed fuccefs of chemiftry in that 
branch of the Science which has the ftudy of 
man for its objedl, arifes from the very nature of 
the fubjcift itfelf. Somechemifts, by confider- 
ing the human body as a lifelefs and pafllve fub- 
ftance, have fuppofed the humours to undergo 
the fame changes as they would have been fub- 
je<5t to out of the body ; others, from a very fu- 
perficial knowledge of the conftitution of thefe 
humours, have pretended to explain all the 
phenomena of the animal oeconomy. All have 
miftaken or overlooked that principle of life 
which inceflantly ads upon the folids and fluids ; 
modifies, without ceafi^g, the impreflion of ex- 
ternal bbjeds ; impedies the degenerations 
"which depend on the conftitution itfelf ; and 
prefentstp us phenomena which chemiftry never 
could have known or predided by attending to 
the in variable laws obfervcd (n inanimate bodies. 

None of the bodies of the mineral kingdom 
are governed by an internal force. They are all 
fubjeded to the dired adion of foreign fub- 
ftances, without any modification from any vital 
principle; and the air, water, and fire, produce 
in them efFeds which are neceflary, conftant^ 
and fubjed to calculation : whence it happens 
that we are able to detertnine, modify, and vary 
jthe adion of thefe various agents>at pleaAire. It 

i5 
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is not the fame with living bodies : they are all 
indeed fubjeft to the influence of external bo- 
dies ; but the effcft of thefe is modified by the 
reaction of the vital principle, and is varied 
according to the difpofition of that principle. 
The chemifl: cannot therefore determine thefe 
cfFedls a priori^ and in a general way. He muft 
fearch for his refults rather in the living body 
itfelf than in the operations of his laboratory ; 
and can have no afliflance from his analyfis but 
in afcertaining the nature of their component 
part^. But their adlion, effeds, or tranfpofi- 
tions, can only be known by a ferious ftudy of 
the functions of the living body. Chemiftry 
can perform every thing in the mineral king- 
dom, becaufe every thing depends on the laws 
of the affinities. But,, in the kingdoms of or- 
ganized beings, this fciencc is; fubordinate to 
the laws of the oBConomy of Hving'bodies; and 
its refults can only be affirmed ih be true, H^hen 
they are confirmed by obftrvatibn. 

The more the fundions of the individual arc 
independent of organization, the lefs is the em- 
pire of qhemiftry over them, becaufe the efFedli 
are modified in a thoufand ways ; and it is this 
which render:^ the application of cheniical prini 
ciples to the phenomena of the human body fo 
very difHcult : for the organization is not only 

very 
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Ycry complicated^ but the efFedts arc conti* 
nually varied by the powerful influence of the 
mind. 

There is not however any funftion in the 
animal oeconomy, upon which the,fcience of 
chemiftry cannot throw fome light. If we con- 
fider them in the healthy ftate, we fhall pcr^ 
qeive that every organ produces fon^e change 
in the humours it receives ; and, though the 
^chemift may indeed be ignorant of the manner 
in which fuch changes are produced, it is by 
his art alone that the difference between the ori» 
ginal fluid> and that which has been elaborated, 
can be afcertaincd. Beiides which, the func- 
tions of the various organs are exercifed upon 
external objeds, and thefe objects come under 
the confideration of chemiftry. We are at pre^ 
fent, for examplCji acquainted with the nature 
of the air which ferves for refpiration, its effedb 
on the lungs, and its influence on the animal 
oeconomy • We are even now able to determine 
whether any air be good or bad, and know how 
to correA that which is vitiated, &c. We like. 
wif<p poflefs fome accurate ideas of the nutritive 
principle, of certain fubftances ; and chemiftry 
leaches u« how to difpofe of the refpeftive ali- 
iTnentSj and adapt them to the various circum^ 
Aances* The analyfis of waters is fufficiently 

perfcA 
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perfc6c to admit of our diftinguiihing the piXH 
pcrties of tKat fluid relative to healthy aad ta 
tt\t€t the bed; for bur own ufe : fo that» while 
the principle of life prefides over and governs 
all the internal operationi <^ the human body> 
t)y a mcchanUm which is vorjr imperfe&lf 
known to u v-we fee neverthelefs that all the 
fun&iona receive an^ imprefllon mpre or lefsi 
^ire<fb from external objects ; that all the mate- 
rials ufed. for t)ic fupport of the machine, are 
fiippUed from without i that the ^rinf iple oC 
life which colle&s and diiQpofes c| the^ matc- 
rials^ after laws unknown to us^ is capable nei- 
ther of choofing nor rejecting them ; and that 
the funiStions would be very fpeedily altered^ if 
chcmiftry^ founded on obfih^iKionj were not 
i;areful to remove the noxioiiSi and felei^. fuch 
bodies as are of advantage to the fyftem. Ghc^-- 
miftry therefore can do nothing in the arrange- 
ment of the materials^ but poirelTes unlimited 
power in their feledion and preparation. 

When the organization is deranged^ this de- 
Ifedt of order can arife only from external or 
internal caufes. In the firft cafe^ the analytic 
erf* the air^ the water^ and the foods^ will aflbrd 

aiccurate notions fufficient to re*eftabli(h the 

« 

ftnftions. In the fccond^ the chemicill exa- 
■unation of th^ humours may afford informa* 
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tion fufficicnt todircd: the phyfician in poinu 
ing out the moft fuitable remedy. Sometimes 
the humours are decompofed in the body^ as in 
vitro. We obfcrve all the phenomena of a^de-^ 
generation atid complete difunion of the pUn^ 
ciples which compofe the bloody in the fcurvy, 
cachexy, malignant fevers, &c. It fecms as if, 
in fuch cafes, the:vital principle-abandoned the 
government, and left the.folids and fluids to the 
deftrucSive aftibn of external agents ; ' in con- 
fequencte of which they become tTfetdmpofed 
in the fame riianheras they ufually^do^hen fe- 
parated from thfe body. ^ " 

When the prhicipleof anirhalityis'once ex- 
tinguifhed, the fame caufes which maintained 
the fundlions, and whofe eiFefts were modified 

r 

by that principle lof life, now ad: with their 
whole energy on the body, and decompofc it. 
Chcmiftry has difcovered methods of extract- 
ing from thefe dead bodies a variety of fub- 
ftances of ufe in the arts and in pharmacy. 

Chemiftry is therefore applicable to the ani- 
mal cecomomy in the ftat'e of health and in the 
ftate of ficknefs. 

The chemical art has marked the limits be- 
tween vegetable and animal fubftances. Thefc 
laft afford ammoniac byputrefadion, while the 
fermentation of the former develops ardent 

fpirit. 
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fpirit. The latter leave a coal which bams 
eafily ; while the former beconK converted into 
a coal almoft incombuftible. A;iimal matters 
contain much nitrogene^ which m^y be difen- 
gaged by means of nitric acid. The intereft- 
ing Memoirsof MeiT. BerthoUet and De Four* 
croy on animal fiibftances^ may be . confulted 
to great advantage. 



C H A P. I. 

Concerning Digejiion. 

nPHAT humour which is known by the 
name of the Gaftric Juice, is feparated 
by glands placed between the membranes 
which line the ftomach ; and frdm thefe it is 
emitted into the ftomach itfelf. 

In order to obtain the gaftric juice in a ftate 
of purity, the animals intended to furnifh it are 
kept fafting for two days, after which the fto- 
mach is ex t rafted. In this manner Spallanzani 
obtained thirty-feven ounces of this -juice out 
of the two firft ftomachs of a fticep. The fame 
naturalift caufed animals to fwallow thin tubes 
of metal, pierced with feveral holes, into which 

he 
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ht ted (Hit fmall fponges, very clean and drj* 
H^ eaufed ct^wa to f waUow eight at »tinie, 
^hich were vomked up at the end of thret 
hban and a half. The juice which he ofaCMn. 
td wais yellowj traAfparent^ falt^ bitter, and 
leaving ?ery Iktle fediment, when the bird was 
falling. The gaftric juice ipay li kewife be pro« 
cured. by the yoroitii^ which it excited by irri- 
tation during fading. M..Scopoli has obferved 
that the moft fluid part only is thrown up by 
irritation ; and that the thicker part does not 
quit the ftomach but by the ailiftance of an 
emetic. M. Gofle, Who had long accuftomed 
himfelf to fwailow the air, which anfwered the 
purpofeof an emetic with him, has availed him- 
ielf of this habit to make fome experiments with 
the gaftric juice. He fufpends his refpiration, 
receives air into his mouth, and pu(hes it to- 
wards the pharinx with his tongue. This air, 
rarefied in his ftomach, produces a convulfivc 
motion, which clears it of its contents. Spal- 
lanzani has obferved that eagles fpontaneoufly 
emit a confiderable quantity of gaftric juice, 
when fafting in the morning. 

We are indebted to Reaumiir and the abbe 
Spallanzani for very interefting experiments re- 
fpeding the virtue and efFedsof the gaftric juice 
in digcftion. They caufed animals to fwailow 

tubes 
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tubes of metal, perforated in various places, and 
filled with aliments, to examine their effeiSts. 
The philofopher of Pavia ufed purfes of thread, 
and bags of linen and of woollen. He himfelf 
IVallowed fmall purfes filled with fiefii boiled 
or raw, with bread mafticated, and alfo in its 
original ftate, &c. and.likewife fmall cylinders 
of wood, five lines in length and three^in dia«^ 
meter, pierced with holes, and covered with 
cloth. 

M • Goffe, availing himfelf of the facilitjr 
with which he was able to vomit by means of 
the air, has taken all kinds of food, and exa-» 
mined the changes they had undergone, by re- 
turning them after intervals more or lefs re« 
mote from the time of dtelutition. 

From thefe various elcperhsients it follows— 
I. That the gaflric juice reduces the aliments 
into an uniform magma^ even out of the body, 
and in vitro ; and that it a£ls in the fame man« 
ner on' the ftomach after death: which proves 
that its effcd: is chemical, and almoft indepen- 
dent of vitality. 2. That the gaftrfc juice ef- 
fedls the folution of the aliments included in 
tubes of m^tal, and confequently defended from 
any trituration. 3. That though there is no 
trituration in membranous fi:omachs,this adion 
powerfully aflifts the efFed: of the digeftive 
juices in animals whofe ftomach is mufcular, 

fuch 



288 Properties of the Gaftric Juice ^ ^ 

fuch as ducks, geefc, pigeons, &c;. Some of 
thefe animals bred up with fufficient care, that 
they might not fwallow ftbnes, have neverthe- 
lefs broken fpheres and tubes of metal, blunted 
lancets, and rounded pieces of glafs, which 
were introduced into their ftomachs, M. SpaU 
lanzani has afcertained that flelh included in 

■ 

fpheres fufficiently ftrong to refill the mufcu. 
lar adtion, was completely digcAed* 4. That 
the gaftric juice ads by its folvent power, and 
not as a ferment : becaufe the ordinary and na- 
tural digeftion is attended with no difengage* 
ment of air, nor inflation, nor 'heat, nor in a 
word with any of the phenomena of fermenta^ 
tion* 

M. Scopoli obferves very well that nothing 
pofitive or certain can be aflerted refpefting 
the nature of the gaftric juice. It is fome. 
times acid and fometimes infipid. M. Brugna^^ 
telli has found in the gaftric juice of carnivo^ 
rous birds, and fome others, a difengaged acid, 
a refin, and an animal fubftance, united with a 
fmall quantity of common fait. The gaftric 
j uice of ruminating animals contains ammoniac, 
an extradive animal fubftance, and common 
fait. In our time the phofphoric falts have 
been found difengaged in the gaftric juice. 

It appears^ from the obfervations of Mcflrs. 
Spallanzani and GofTe, that the nature of the 

gaftric 
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gaftric juice varies according to that cf the ali- 
ments. This juice is conftantly acid when the 
dijbt is vegetable. The abbe Spallanzani af- 
firms^ contrary to Meflfrs. Brugnatelli and Car- 
xninati^ that birds of prey have never afFordea 
him an acid juice ; and he affirms thp fame of 
ferpents, frogs, fiflies, Stic. 

In order to fhew clearly that there is a great 
* difference betweeii the gaftric juices of various 
animaU, it is fuffitient to obfervethat the gaftric 
juiceof the kite, the falcon, &c. does notdiflblve 
bread, though it digefts flefli meat; and that 
the gaftric juice of the turkey, the duck, &c. 
has no tdion upon flefti, but converts the hard, 
eft grain into a pulp. 

MelTrs* Jurine, Toggia, and Carminati have 
made the moft fuccefsful applications of the 
gaftric juice in the treatment of wounds » 



CHAP. IL 

Concerning Milh 

OF all the animal humours, milk is beyond 
contradiftion the leaft animalized. It ap. 
pears to partake of the nature of chyle ; it 
preferves the qualities and charader of the ali- 
VoL* IIL . U ments; 
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ments ; and for this reafon we are induced to 
place it at the head of the humours of animal 
bodies. * 

Milk is feparated in organs called breads or 
Adders ; and though the clafs of animals with 
breads exhibits the greateft analogy in the in- 
ternal conftruftion of thefe organs, yet the milk 
varies in the feveral fpecies. In the human 
fpecies it is more faccharine; \n the cow, milder 
or fofter : the milk of the goat, and of the afs, 
are (lightly aftringent : and it is for this reafon 
that they are ordered to be taken in diforders 
which have weakened and exhaufted the human 
frame*. * 

Milk is the fir ft food of young animals. Their 

* It fcems mod probable that the preeminence ftill given 
to the milk of ihe afs^ arifes from no better rea(bn than the 
loud ai\d fonorous voice of the animal^ which, by a kind of 
rcafoning very common among the ancient phyftcians, has led 
to a conclunon that the milk of fuch a creature muft be good 
tor the lungs. The root fatyrion, the milk of the goat, and 
many other fubftances, formerly flood high in medical eftima- 
tion, for reafons equally obvious and equally fuperficial. If 
mull not however be denied but that, when the poffeflor of an 
exhautled conilitutidn becomes fo far obedient to advice as re- 
gularly to take afles milk, and attend to other circumftances of 
regimen, he may find himfelf benefited ; and theaflea mifti 
merely as milk, fubflituted inflead of foroe lefs friendly be- 
verage or foodj may be entitled to a (hare in the geneial 
effca. T. 

weak 
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weak and feeble ftomachs are incapable of di* 
gelling, and aflimilating aliments afforded by 
the earth ; and nature has accordingly provided 
them a food more animalized, and confequent- 
ly more analogous to their ftrucfture, until 
their increafed ftrength permits them to ufe a 
coarfer food. 

Hunter has obferved that all the animals 
whichdifgorge to feed their young, have glands 
in the ftomach, urhich are formed during the in* 
cubation, and afterwards gradually obliterated. 

Milk is in general of an opake white colour^ 
and faccharine tafte. 

By attending to the various alterations it un-^ 
dergoes when left to itfelf, or when decom-- 
pofed by chemical agents^ we may arrive at a 
perfeft knowledge of its nature. 

Milk expofed to the ait is decompofed in a 
longer or Ihorter time, according to the degree 
of heat of the atmofphere. But if the tem- 
perature of the atmofphere be hot, and the 
milk in large quantity, it may pafs to the fpi« 
rituous fermentation. Marco Polo, the Ve- 
netian^ who wrote in the thirteenth century, 
affirms that the Tartars drink mares milk, fo 
well prepared that it might be taken for white 
wine* Claude Strahelenberg reports that the 
Tartars extraft a vinous fpirit from milk, which 

U 2 they 
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they call Arki (Defcription dc PEmpirc de 
Ruflie). John George Gmelin, in his Voyage 
to Siberia^ affirms that the milk is fuflfered to 
become four, and is afterwards diililied. 

M. Nicolas Oferetlkowiky, of St. Pcterlburg, 
has proved — i.That milk deprived of its cream 
cannot produce ardent fpirit, cither with a fer- 
ment or without. 2* That milk agitated in a 
clofe vefTel affords ardent fpirit. 3. That fer- 
mented milk lofes its fpirituous principle by 
heat, and paffes to the ftate of vinegar.*— Jour* 
nal de Phyf. 1779. 

Milk becomes four in the fummer^ and in 
three or four days the acid has acquired all its 
ftrength. If the whey be then filtered^ and cva- 
, porated to half* cheefe is.depofited. If it be 
again filtered, and a fmall quantity of the tarta* 
reous acid be added, a quantity of fmall cryftals 
of tartar are feen to be formed in the courfe of 
an hour afterwards, which accordiftgto Scheele 
can (not) arife only from the fmall quantity rf 
muriate potalh (in milk> but from an eflential 
felt*) which milk always contains. 

To feparate the various principles contained 
in four whey, the following procefs may be 

* Thd words in the parenthefes are added^ (0 render tlii 
text conformable to Scheck'a Eifcy. T. 

ufed^ 
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ufed^ which was pointed out by the celebrated 
Scheele. 

Evaporate the four milk to one eighth. All 
the acid ieparates^ and remains on the filtre* 
Pour lime water on the refidue ; an earth is 
precipitated, and the lime combines with the 
acid. The lime may be difplaced by the oxalic 
acidj which forms with it an infoluble oxalite, 
which falls down, anjd the acid of milk remains 
difengaged. The fluid is then to be evaporated 
to the confiftence of honey, and upon this very 
pure alcohol is to be poured. The fugar of milk, 
and all the other principles, are infoluble, ex. 
ccpt the acid.. The mafs being then filtered, 
^eacid of milk may be feparated from its fol- 
vent by diftillation. This is the acid known by 
the name of Ladtic Acid. It poflEfles the fol- 
lowing charaders. 

!• When faturated with pot^fh, it affords a 
deliquefcent falt,foluble in alcohol. 

1. With foda, a (alt not cryftallizable, and 
iblublc in alcohol. 

3. With ammoniac, a deliquefcent fair, which 
fufiers m6fl of its alkali to efcape before the 
heat, has deftroyed the acid. 

4. Bary tes, lime, and alumine, form with it 
ialts which are deliquefcent. 

5. Mag. 
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5. Magnefia affords fmall cryftals, which arc 
refolved into a liquor. 

6. Bifmuth, cobalt, antimony, tin, mercury, 
filver, and gold, are not attacked by it either 
hot or cold. 

7. It diffolves iron and zinc, gnd produces 
hydrogenous gas. The folution of iron is 
brown, and does not afford cryftals : that of 
zinc cryftallizcs. 

8. With copper it alfumes a blue colour, 
which changes to green, and afterwards to an 
pbfcure brown, without cryftallizing. 

9. When kept in digeftion upon lead for fc- 
veral days, it diffolves it. The folution does 
not afford cryftals. A light fediment of a white 
colour is formed, which Scheele confiders as a 
fulphatc of lead. 

Whey not four contains a faline fubftance, 
known by the name of Sugar of Milk. Melfrs. 
Valgamoz and Lichtenftein have defcribed the 
procefs ufed to obtain this faline fulDftance. The 
milk is deprived of its cream in the ufual man- 
ner, and pf its curd by rennet. It is then con. 
ccntrated by evaporation till it has acquired the 
confiftence of honey, after which it is put into 
moulds, and dried in the fun. This is called 
Sugar of Milk in Cakes (fucre de lait en ta- 
blettes). Thefe cakes are diffolved in water, 

clarified 
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clarified with white of egg, evaporated to the 
confiftence of fyrup, and fet to cryftallile in a 
cool place. It affords white cryftals in rhom- 
boidal parallelopipedons. 

Sugar of milk has a flightly faccharine tafte, 
infipid^ and as it were earthy. It is foluble in 
three or four pints* of hot water. M. Rouelle 
obtained from twenty-four. to thirty grains of 
aflies from one pound of this fait burned. 
Three^fourths confided of muriate of potafli, 
and the reft was corbonate of pqtalh. 

Sugar of milk exhibits the fame appearances 
as fugar^ cither by diftillation, or on the fire. 
This fait tj treated with the nitric acid, afforded 
me threcgros of oxalic acid in the month of July 
1787 {Memoir e prefente a la Society Roy ale ies 
Sciences de Montpellier). Scheele obferved the 
fame fa(2 nearly at the fame time. I obtained 
it in beautiful cryftals ; Scheele, in the form 
of a white powder if. 

If 

« By an 0¥Cifight iot parts. T. 

f Hie qaantiiy of fait ufed is not put down. Scheele 
obtained five drachms of acid of fugar in long cryflals> 
by diftilling nitrous acid from twelve ounces of fugar of milk^ 
and feven drachms and a half of the peculiar afid of fugar of 
milk in a white powder. The memoir of Scheele is dated 
1780.* T. ' 

j: I do not fee by what overiight it is that our ingenious 
^ author 
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» If fix fpoonfuls of good alcohol be mixed 
with three pints of milk, and the mixture be 
expofed to heat in cloCe vefl'cls, with the at- 
tention to give, from time to tim©, a flight 
vent to the gas of the fermention ; the milk 

author feems to confufe the two falts together, which are 
afforded by treating the fugar of milk with nitrous acid. Oiic, 
as obferved in the preceding note, is the oxalic or faccharine 
acid, and the other the acid of fogar of milk. 1 be proper- 
^ties of this laft (Scheele's £fiays, Loi;idon, 17S6) are the 
following : 

I. Jt is combuftible like oil in a red-hot cryclble* withoot 
leaving sa^y mark of afhes behind. 2* Sixty 'parts of boiling 
water, or eighty of cold water, are requircd^ to diflblve it. 3* 
Its tafte is fouriih, it reddens tind^ore :4tf' litmus, til4 tiki' 
yefces with chalk. 4. By deOru^vc diftilla^ioo it aelfs, 
grow$ black, froths very much ; a brownfalt, fmelling li^e a 
mixture of flowers of benzoin and acid of amber, fiiblimes| 
a brown liquid, without any appearance of oil, comes over into 
the receiver, and is found to contain fome of the fame kind of 
fait as was fublimed. 1 he fublimed fait is aci4> eafiljr folqble 
in ardent fpirit, but more difficultly in water, and l^Mrps in the 
fire with a flame. ' 5. With all the foluble earths it forms 
falts infoluble in water. 6. With vegetable alkali it form^ 
a pcrfedly neutral cryflallizable fait, foluble in eight fime^ 
its weight of boiling water, aiid ieparable for the moftpartby 
cooling. 7. With mineral alkali it forms a (alt which ie# 
quires only five parts of boiling water for its folution« 8. With 
volatile alkali it forms a fait which, after being gently dried, 
has a fourifh tafte. 9 . It does not perceptibly adl oo the me^ 
tals; but forms, with their calces, falts of very difficult ibla« 
bility, which thcxeforc fall down, T. 
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i% found, in the courfe of a month, to be 
changed into good acetpus acid, according to 
Scheele. 

If a bottle be filled with freftl milk, and 
inverted ^beneath the furface of milk in an 
open veflel, and this be fubjeded to a degree 
of heat a little exceeding that of fummer, at 
tKe end of twenty-four hours the milk is 
found to be coagulated ; the gas which ia de« 
veloped difplaces the milk : a proof, accord- 
ing to Scheele, that the vinous fermentation 
has taken place. 

To decompofe milk, and feparate its various 
conftituent parts, rennet, or the milk turned 
fwxt in the ftomach of calves, is commonly 
m^de ufe df^ For this purpofe the milk is 
WJirmed^ and twelve or fifteen grains of rennet 

« 

is added (o each pint. Gallium, the flowers 
of tRiftle or artichokes, and the internal mem* 
brane of the f1:omach of birds dried, and re« 
duced to powder, &c. are among the fub« 
(huices which may be ufed to turn milk« The 
whey obtained in this manner is . turbid ; but 
.may be clarified by boiling it with white of 
icgg> ^nd fubfequent filtration. 

On the mountain of Larzac I have feen the 
dairy woman plunge her arms up to the elbows 
jin the milk, and xl^ange their pla<;e from time 

to 
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to time. This was done with a view to haften 
the reparation of the principles; and it is pro- 
bable that the heat, and perhaps certain ema- 
nations from the arm itfelf, might favour that 
cfFecH:. 

The folid mafs which feparates from whey, 
contains two other fubftances Very interefting 
to be known; namely, 'cheefc and butter. 

If any vegetable or mineral acid be put into 
milk, a coagulation follows, as is well known. 
The only difference is, that the mineral acid 
affords lefs cheefe or curd than the vegetable; 
and the various fubftances ufed to coagulate 
milk, may perhaps ad merely by virtue of the 
acid they contain. Olaus Borrichius obtained 
an acid from curdled milk at a degree of heat 
incapable of decompofing it. The coagulum 
which is afforded in all thefe cafes, contains a 
fubftance of the nature of gluten, which forms 
the cheefe; and another fubftance of the na- 
ture of oils, which forms the butter. When 
cheefe is prepared for the table, the butter is 
riot feparated, becaufe it renders it milder and 
more agreeable. 

The cauftic alkalis dilFolve cheefe by the 
^fliftance of heat. But it is not held in folu- 
tion by an alkali in milk. 

If one pj^rt of cheefe newly feparated, and 

not 
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not dried, be mixed with eight parts of water 
(lightly acidulated by a mineral acid^, and the 
mixture be boiled, the checfe will be diflblved, 
though it would not have been' fenfibly adled 
on by a vegetable acid. This is the caufe why 
the vegetable acids feparate a much greater 
quantity of curd from the fame quantity of 
milk thaii the mineral acids do. 

The caufe why falts, gums, fugar, &c« coa* 
jgulate milk, may be deduced from the greater 
affinity of the water with thefe bodies than 
with the cheefe. 

The earth of cheefe is a phofphate of lime, 
according to Scheele. 

No fubftance has a ftrongcr refemblance to 
cheefe than the white of egg boiled. White of 
egg i$ diiTolved. in diluted acid, and alfo \n 
cauflic alkali, and. in lime-water, an,d is preci- 
pitated from them by acids. 

Scheele thinks that the coagulation of white 
of cg^, lymph, and checfe, is owing to the 
cotnbination of caloric ^ and he proves his opi- 
nion as follows :— Mix one part of white of egg 
with four parts of water ; pour in a fmall quan- 
tity of pure alkali; add as much muriatic acid 
as is neceflary to faturate it, and the white of 
egg will coagulate. In this experiment there 
is a change of principles. , The heat of the aH 
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kali combines with the white of egg, and the 
alkali with the muriatic acid*. 

Ammoniac diflblvcschecfe more cfFeftually 
than fixed alkalis. - li^ a few drops Tbe poured 
into coagulated milk, it quickly caufes the 
coagulum to difappear. 

Concentrated acids likewife diflblve it. Ni- 
tric acid difengages nitrogene. 

The curd dried, and placed in a proper fitu- 
ation to undergo a commencement of the pu- 
trid fermentation, acquires confiftejicc, taftc, 
and colour. In this flate it is ufed at table by 
the name of Chccfe. 

At Roquefort, where I have attended the 
manipulations of the excellent cheefe which is 
made there, care is taken to prSfs the curd 
well, in order to expel the whey, and to dry it 
a« accuratdy as pofllble. After this it is taken 

* Tbereafoning of Schede is more {uUy this:— Heat co- 
agulates white of egg, without diminifhing its weight: 
whence he conclu4cs coagulated white of egg to be a cooihi« 
nation of heat with white of egg. Acids e^pel heat from 
canftic alkalis when they combine with them* but not from 
mild alkalis. A very dilute alkali is ufed in this experiment, 
that the temperature may not be raifed^ and neyerthelefs the 
efiea takes place ; but it does not when a mild stikali is olbd« 
Whence he concludes that the heat of the cauftic alkali» in^ 
ftead of being employed to raife the temperature^ has entere4 
'i[ntocpmbination with the whiteof egg, and coaguUted it* T. 

into 
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into Caycs, where the temperature is two or 
three degrees above p. The fermentation is . 
developed by a fmall quantity of fait. The pu-» 
trefadlion is fufpended by fcraping the furface 
from time to time ; and the fermentation thus 
governed by art^ and kept under by the cool- 
nefa of the caves^ produces a flow efFedl upon 
all the cheefe, and fucceflively develops the 
red and blue colours^ of which I have given 
the etiology in a Memoir on the Fabrication 
of Cheefe at Roquefort^ prefented to the Roy« 
al Society of Agriculture^ and printed in the 
fourth volume of Annales Cbimiques.^. 

Butter i& the third principle contained in 
milk. It is feparated from the fcum and the 
cafeous matter by rapid agitation • The fub- 
ftance called cream is a mixture of xrheefe and 
butter which floats on the top of the milk* 
Violent agitation converts this into froth ; in 
which ftate it is called whipped cream. 

Butter has a foft confidence^ is of a yellow 
golden colour, more or lefs deep^ of a mild 
agreeable flavour, inelt$ eafily, and becomes 
folid again by mere cooling. 

Butter is eafily changed, and becomes rancid 

* It is in the fourth volume of the Annales de Ch'mie that 
the author has iiiiiBrted an extrad from his excellent Memoir 
on this fobjeft. T. . 

iike 
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like oils. The acid whicti is developed may 
be carried off by water, or by fpirit of wine, 
which diffolve it. Fixed alkali diffolves but- 
ter, and forms a foap little known. 

Diflillation affords a coloured concrete oil 
from butter, and a ftrong pungent acid. This 
oil, by repeated diflillation, becomes altered, 
and refenibles volatile oils. 

Milk is therefore a mixture of oil, lymph, 
ierum, and fait. This mixture is weakly united, 
and the union between the principles is eafily 
deftroyed. Milk is faid co be fumed when the 
difunlon of its principles is effeded by meie 
repofe : but when this feparation is made by re- 
agents, it is faid to be curdled* or coagulated. 



CHAP. Ill, 

Concerning the Blood* 

T> LODD is that red humour which circu«* 
-*^ lates ih the human body by means of the 
arteries and veins, and fupports life by fupply- 

* Laii tourne and lait caille. This diftinAion fcarcdy obtains 
in the En^lilh language. T. 

ing 
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ing all the organs with the peculiar juices th^y 
demand. It is this humour which receives the 
product of digeftion from the ftomach, which 
it elaborates and animalizes. This humour is 
with reafon confidefed as the focus of life. The 
difference of tempferaments with regard to the 
pailions, has been attributed to it by all the phi* 
-lofophers who have treated this fubjedl. It is in 
vain that phy ficians have changed their fy ftem ; 
ibr the opinions of the people have been left 
verfatile, and they have continued to attribute 
all the ihades of temperament to the modifi^ 
cations of the blood. It is likewife to the aL 
terations of this humour that phyficians have 
for a long time afcribed the caufe of almoft 
every malady. It is more efpecially entitled to 
the attention of the chemift. 

The blood varies in the fame individual, not 
only with regard to the (late of health, but 
likewife at the fame inftant. The blood which 
circulates through the veins has not the fame 
intenfity of colour, nor the fame Confiftence, 
as that of the arteries ; that which flows through 
the organs of the breaft differs from that which 
pafTes languidly through the vifcera of the 
lower belly. 

The blood differs alfo — i. According to the 
age. In infancy it is paler and lefs confiftent. 

« 

2. Ac- 
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1. According to the -teinpcramcnt. Sanguine 
perfons have the blood of a vcrmillion red ; in 
the phlegmatic it is paler ; and in the choleric 
it is more yellow. 

The temperature of the blood is not the 
fame in the feveral fpecies of animal^. Some 
have the blood hotter, and fome colder, than 
the medium in which they live. Animals with 
lungs have the blood redder and hotter than 
thofe which are without that organ ; and the 
colour and heat are in proportion to the extent 
and perfe£tion of the lungs, as M. Buffbn and 
BrouIIbnet have obferved. 

The blood putrefies by a gentle heat. If it 
be diftilled on the water bath, it affords phljcgm 
of a faint fmell, which eafily putrefies. Blood 
dried by a proper heat effervefces with acids ; 
if expofed to the air, it attracts humidity; and 
at the end of feveral months a faline effloref. 
cence is formed, which Rouelle has afcertained 
to be foda. If the difiillation of blood be 
tarried farther, the produdt is acid, oil, car- 
bonate of ammoniac, &c. A Ipongy coal re« 
mains in the retort, of very difiicult incinera- 
tion, in which are found feafalt, carbonate of 
foda, iron^ and phofphate of lime. 

Alcohol and the acids coagulate the blood c 
alkalis render it more fluid* 

But 
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But if the blood received in a (hallow bafon 
be obfervcd, the following alterations are feen t 
--It firft becomes divided into two very diftincl 
fubftances,the one liquid* flightlygr«eni(h^and 
called lymph, or ferum ; and the other reddifli 
and folid^ called the fibrous part of the blood* 
It is this reparation of the blood which has 
caufed the exiftence of polypi in the larger 
vefTels to be credited, becaufe concretions have 
been found in thofe veflels after death. We 
will feparately examine thefe two fubftances* 

Serum has a yellow colour^ inclining to green* 
Its tafte is (lightly faline. It contains a difen- 
gaged alkali, turns fyrup of violets green, and 
hardens in a moderate heat, which is the cha« 
rafter of the lymph. Serum difl^illed on a wa- 
ter-bath affords an infipid phlegm, neither acid 
nor alkaline, but very readily putrefying. When 
this phlegm has palTed over, the refidue is 
tranfparent like horn, no longer foluble in wa- 
ter, and affording by diflillation an alkaline 
phlegm, carbonate of ammoniac, and a fetid 
blacki(h oil more or lefs thick; the remaining 
coal in the retort is very voluminous, and 
Tery difficult to incinerate; the afhes afford 
muriate of foda and phofphate of linae. 

Serum eafily putrefies, and then affords 
much carbonate of ammoniac. 

Voi.llL X Serum 
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^ Serum poured into boiling water coagulates ; 
but it contains a part which is foluble in water^ 
to which it communicates a milky colour^ and 
all the properties of milk, according to Buc- 
quet. 

Alkalis render the ferum more fluid, but 
acids coagulate it. By filtering and evaporat-i 
ing the fluid, a neutral fait is obtained, con- 
fifling of the acid employed, and foda. It ap- 
pears therefore that the lymph is kept in the 
liquid fl;atc by the predominating alkali. 

The thickened ferum affords mephitis by the 
nitric acid, affifted by a flight heat ; if the fire 
be increafed, nitrous gas is difengaged: the 
refldue aflfords the oxalic acid, and a portion 
of malic acid. 

Serum is coagulated by alcohol ; but the 
coagulum is foluble in water, and in this ic 
differs much from the coagulDm formed by 
acids : this difference depends on the circum- 
flance that the alcohol feizes the water which 
diluted the ferum ; whereas the acid feizes the 
alkali which diflTolved it. 

« 

The clot or fibrous part of the blood like- 
wife contains much lymph ; but this may be 
difengaged by .waftiing. The' water at the 
fame time carries oflf the colouring matter, 
which contains much iron: and this coagulated 

part. 
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part, when well wafhed^ forms a fibrous white 
fubftance void of fmell ; which, diftilled on the 
-waterrbath, affords an inlipid phlegm, eafily 
fufceptibie of putrefacflion. The refidue be- 
comes very dry, even by a gentle heat ; wheh 
fuddenly . cxpofed to a conflderable heat, ic 
fhrinks up like parchment 5 but when diftilled 
in a retort it affords an alkaline phlegm, carbo- 
nate of amfmoniac, oil, &c. The coal, which 
is Icfs voluminous and lighter than that of 
lyttiph, affords the phofphate of lirtic by in- 
cineratibn. 

The fibrous part putrefies with conflderable 
quicknefs, and affords much amitioniac. 

The alkalis do not difTolve it, but acids 
combine with it. The nitric acid difengages 
much nitrogcne, and afterwards diflblves it 
with cfFervefcence, and difengagement of ni- 
ti'ous gas. The refidue affords oxalic acid, and 
a fmall quantity of the malic acid. 

This fibrous fubftance is of the nature of the 
mufcular fibrie, which caufed Bordeu to call the 
blood fluid flefh : and long before the time of 
this celebrated phyfician, Paul Zacchia afTert- 
ed that '^caro nihil aliud eft quam fanguis cpn- 
cretus" (Queft. Legalis, p. 239). This fibrous 
matter is more animalized than the lymph ; 
^nd it appears to be prepared by the very aft 

X 2 of 
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of circulation to concur in' augmenting the 
parts of the human body. 

Blood contains much iron. The experi- 
ments of Menghini, Bucquet, and Lorry, prove 
that this metal is capable of paffing into the 
blood by the firft paffages, fince patients who 
are under a courfe of martial medicine void it 
by the way of urine. When the coagulated 
part of the blood has been waftied, if that part 
which has retained the colouring matter be 
burned, and the coal be lixiviated, the refidue 
of this lixivium is in the ftate of faffron of 
mars, of a fine colour, and ufually obedient 
to the magnet. 

The colour of blood has been attributed to 
iron ; and it is very true that the colour appears 
to be entirely formed of it, for there exifts no 
veftige of this metal in the waftied and difco* 
loured coagulum ; but as, on the other hand, 
the blood does not become coloured without 
the concourfe of air, and as oxigene alone is 
abforbed in refpiration, it appears that the co- 
lour is owing to iron calcined by the pure air, 
and reduced to the ftate of red oxide. 

From this manner of conceiving the pheno- 
menon, we may perceive why animal fub- 
ftances are fo advantageous in aflifting and fa- 
cilitating the red dye, and why thefe fubftances 
take colours more eafily. 

CHAP. 
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CHAP. IV. 

Concerning Fat* 

TT^AT is a condenfed inflammable juice con- 
^ tained in the cellular membrane : its co- 
lour is ufually white, but fometimes yellow j 
its talte infipid ; and its coniiilence more or 
lefs firm, in the various fpecies of animals. In 
cetaceous and other fifh, it is nearly fluid ; in 
carnivorous animals the fat is more fluid than 
in frugivorous animals, according to Mr. De 
Fourcroy. In the fame animal it is more folid 
near the kidneys, and under the flcin, than in 
the. vicinity of the moveable vifcera 9 as the 
animal grows old, the fat becomes yellow, and 
more folid. Confult De Fourcroy. To obtain 
fat in a ftate of purity, it is cut into fmill 
pieces ; the membranes and fmafler veflels are 
feparated; it is wafticd, then fufed with a fmall 
quantity of water, and kept in fufion till all the 
water is evaporated. This laft fluid which floats 
above it, boils ; and when the ebullition ceafes, 
it is a proof that all the water is diflipated. 
Fat has the greatefl analogy with oils. Like 

them 
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them it is not mifcible with water • it formg 
foaps with alkalis ; and burns in the open air, 
by the contadl of an ignited fubftance, at a 
fufficient heat. 

Neumann treated the fat of the goofe, of 
the hog, of the Iheep, and of the ox, in a glafs 
retort by a graduated fire. Heobtained phlegm, 
an empyreumatic and brownifli oil, and a briU 
liant coal. He conclude;^ from his analyfis that 
there is little difference between fats ; and that 
that of the ox appears only to coi\tain a little 
more earthy matter. 'This very imperfedl 
analyfis throws no light on the nature of fat ; 
aiid we are indebted to Meflrs. Segner and 
Crell for experiments of a much more intereft- 
ing kind. We (hall relate the chief. 

1 . Beef fuet diftillod on the water-bath, in 
a glafs retort, affords oil and phlegm ; it forms 
foaps with potaih : the reddifh phlegm has an 
acid tafte; eflervefces with alkali, without red- 
dening the fyrup of violets, which affumcs 4 
brown colour'by this mixture. 

2. The marrow of beef affords the fame 
produds, excepting that a fubftance firft palfes 
over of the confiftence of butter. The phlegm 
has no fmell when cold. Fixed alkali occa- 
fions a weak effervefcence. 

M. Crell has inftruded us in th? means of 

obtaining 
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obtaining a peculiar acid fronv fat^ which is at 
prefent diftinguiftied by the name of the Sebacic 
Acid. 

He at firft attempted to concentrate this acid 
by diftilling off the phlegm ; but this did not 
fucceed, for the liquid in the receiver was as 
acid as that in the retort. He then faturated 
all the acid with potafh^ and obtained a brown. 
i(h fait by evaporation^ which he fufed in a 
cruciblej to burn the oil which contaminated 
it. This fait, by folution and evaporation, af- 
forded a foliated fait. He poured four ounces 
of fulphuric acid upon ten ounces of the fait, 
and diftilled by a very gentle fire. The febacic 
acid palTed over in the form of a greyifh va- 
pour; and half an ounce, very fuming and 
acrid, was found in the receiver. Crell ob<»> 
ferves that, in order to fucceed in this opera- 
tion, the fait muft be kept a long time in fu-. 
fion, without which the acid would be mixed 
with oil, which weakens its virtue. 

By diftillation of fat in a copper alembic, 
Mr. Crell obtained the pure acid. But the 
fire neceflary for this purpofe alters the veflcl, 
caufes the tin to run off, and the acid itfelf 
becomes charged with copper. 

It has long^ been known that the alkalis 
form a kind of foap with animal fat. Mr. 

Crell, 
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CrcU, by treating this foap with a folution of 
alum, feparatcd the oil, and obtained the fc- 
bate of potalh by evaporation : the fulphuric 
acid afterwards diftilled from this fait, decom- 
pafes it; and by this means the febacic acid is 
feparated. 

Mr. De Morveau melted fuet in an iron pot j 
and to this he added pulverized quicklimCj 
taking care to ilir it continually at the com, 
mencement ; at the end of the operation, a con- 
fiderable heat was applied, taking care to raift 
the veffels, in order to avoid expofure to the 
vapours. When th^ whole was cold, it was 
found, that the fuet had no longer the fame 
folidity^ This was boiled in a large quantity 
of water; and the lixivium, after filtration, 
afforded a brown acrid fait, which is thefebate 
of lime. This fait is foluble in water, but 
would require too much time to purify it by 
repeated cryftallizations. This purpofc is 
more eafily anfwered by expofing it to. a degree 
of heat capable of burning the oil ; after which, 
a fingle folution is fpfficient to purify it. It 
leaves its oil upon the filtre in the flate of coal ; 
and nothing more is then neceflary than to 
evaporate it. 

The folution ufually contains a fmall quan. 
tity of quicklime, which' may be precipitated 
ty the carbonic s^cid. This fait, treated in the 

fame 



\ 
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fame manner as the febate of potafh^ affoFd$ 
the febacic acid, 

This acid cxifts ready formed in fuet : two 
pounds afforded fomewhat more than feven 
ounces to Crell. It exiils ready formed in the 
fat^ lince earths and alkalis difengage it. 

It has the greateft affinity with the muriatic 
acid, as it forms with potalh a fait which melts 
in the fire without being decompofed : it adls 
powerfully on gold^ when mixed with nitric 
acid ; it precipitates filv^r from the nitrate of 
iilver ; it forms a fublimate with mercury, and 
the folution of this fublimate is not rendered 
turbid by the muriate of foda. But though 
this acid approaches the muriatic in feveral re- 
fpei^s, it differs from it in others, and hitherto 
feems to be nothing but a modification of that 
acid. With foda, it forms cryftals in needles, 
and a cryflallized fait with lime. It decom- 
pofes common fait, &a 

Mr. Crell obtained the acid of fat by diftil- 
lation from the butter of cacao. Spermaceti 
likewife affords it. 

The properties bf this acid are the follow- 
ing: 

It reddens blue vegetable colours. 
It afTumes a yellow colour by fire, and leaves 
a relidue^ which announces a partial decompo- 

iition. 
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fition. From thiscircumflance, Mr.Crcllcon- 
fiders it as occupying the middle fpacc be- 
tween the vegetable acids which are deftrbyed 
by fire, and the mineral which receive no al- 
teration. Its oxiftcnce in the butter of cacao, 
and in fats, is favourable to the notion of CrcU 
on this fubjedt, 

Jt attacks the carbonates of lime and alkali 
with effervefcence, and with them forms fahs 
which Bergmann finds to be very fimilar to the 
acetites with the fame bafis. 

This acid, as Mr, De Morveau obfervcs, 
feems to have fome action upon glafs. Mr. 
Crell havingdigefted it feveral times upon gold, 
always obtained a precipitate of white earth, 
which was not lime, but which heprefumesto 
have been carried up in the diftillation, and 
could only arifefrom the retort itfelf. 

This acid does not perceptibly ad: on gold; . 
but it attacks the oxide, and forms a cryftaU 
lizable fait, as it does likewife with the preci- 
pitates of platina. 

It unites with mercury and with filver; 
yielding the latter to the muriatic acid, but 
not the former : it takes both from the fulphu- 
ric acid, lead from the nitric and acetous aCids, 
and tin from the nitro-muriatic acid. 
It attacks neither bifmuth, cobalt, nor nickel. 

It 
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It does not decompofe the fulphates of cop^ 
per, of iron, or of zinc ; nor the nitrates of 
arfenic, n^anganefe, zinc, &c. 

It reduces the oxide of arfenic by diftillation. 
Crell formed a febacic ether. 

From this analyfis it appears that fat is a kind 
of oil or butter rendered concrete by an acid.<i^ 

Its ufcs are — i. To keep up the heat «>f the 
body, and defend the vifcera from the impref- 
fiqn of external cold. 2, To ferve as nourifli- 
nvent or fupport for the animal on the occafions 
of want, ficknefs, &c.. 



CHAP. V. 

Concerning' the Bile. 

1!^HE Bile is one of thofe humours which 
it is effential to know,. on account of the 
influence and efFedl it has both in the ftates of 
health and diforder. We fhall even fee that 
its analyfis is fufficiently perfedl to afford in- 
ftrudlion in an infinity of cafes. 

This humour is feparated in a large vifcus 
of the lower belly, called the Liver; it is 
afterwards depofited in a bladder, or refer- 
voir, called the Gall Bladder; from which it is 

conveyed 
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conveyed into the duodenum by a particular 
channel. 

The bile is glutinous, or imperfedly fluid, 
like oil ; of a very bitter tafte ; a green colour, 
inclining to yellow; and froths by agitation 
like the folution of foap« 

If it be diftilled on the water-bath, it affords a 
phlegm, which is neither acid nor alkaline, but 
putrefies. This phlegm, according to the ob- 
fervation of Mr. Dc Fourcroy, often emits a 
fniell refembling that of mufk : bile itfelf has 
the fame property, according to the general ob- 
fervation of butchers. When the bile has gi- 
ven out all the water it is capable of affording 
upon the water-bath, the relxdue is adry e'xtrad, 
-which attrads the humidity of the air, is tena- 
cious, pitchy, and foluble in water. By diilil. 
lation in a retort, it affords ammoniac, an cm- 
pyreumatic animal oil, concrete alkali, and 
inflammable air. The coal is more eafily in- 
cinerated than that we have laft treated of. It 
contains iron, carbonate of foda, and phofphate 
of lime. 

Alltheacid^ decompofe bile ; and difengagc 
an oily fubftance, which rifes to the top. The 
falts afterwards obtained by evaporation, have 
foda for their balls ; which fhews that the bile 
k a true animal foap. The oil which is com- 
bined 
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binied with foda is analogous to refiins, is foluble 
in fpirit of wine, &c. 

The metallic folutions decompofe bile by 
double affinity, and produce metallic foaps. 

Bile unites with oils, and cleans fluffs in the 
fame manner as foap. 

Bile is foluble in alcohol, which feparates the 

' albuminous principle. It is this laft fubftance 

which renders bile coagulable by fire and by 

acids ; and it is this likewife which haftens its 

putrefadlion. 

The conftituent principles of bile are, water, 
a fpiritus redor, a lymphatic fubftance, a re- 
linous oil, and foida. Mr. Cadet has found a 
(ale in it, which he thought fimilar to fugarof 
milk; this fait is probably no other than that 
^ which was difcovered by Mr. Poulletier. 

Bile is therefore a foap, refulting from the 
combination of foda with a matter of the na- 
ture of refins, and a lymphatic fubftance, which 
renders it fufceptible of putrefaftion and coagu- 
lation. This fubftance gives the bile the cha. 
radlcr of animal izat ion, diminifties its acridity, 
and favours its mixture with the other humours. 
The faline part renders the bile more fluid and 
foluble in water ; and it is more acrid the more 
this principle abounds. 

The rcfinous part differs from vegetable re- 
fins — 



3 1 8 Habitudes of the Bile^ 

fins — I. Becaufe thefc do not form foiap with 
fixed alkalis. 2. Becaufe they arc more acrid 
and more inflammable. 3, Becaufe the animal 
refin melts at the temperature of 40 degrees, 
and acquires a fluidity fimilar to that of fat ; 
from which however it diflfers in not being fo- 
luble in alcohol, in which refped: it approaches 
to fpermaceti. 

The acids which adl upon bile in thefirfl paf-- 
fages, decompofe it. The greenifh yellow co- 
lour of the excrements of infants at the breaft, 
arifes from a fimilar decompofition; and it h 
the refinous part which tinges them. From the 
adlion of the bile upon acids, we may deduce 
the efFecfl of thefe remedies when the evacua« 
tions are putrid, and the degeneration of the 
bile is feptic. The lymph is then coagulated^ 
and the excrements become harder. This 
ftiews the reafon why the excrements of infants 
are fo frequently clotted. 

When the bile remains a long time in the 
firft paflages, as for example in chronical dif- 
orders, it aflumes a black colour, becomes thick, 
acquires the confiftenfe of an unguent, and. 
forms a lining of feveral lines in thicknefs in 
the inteftinal canal, according to the obferva-; 
tion of Mr. De Fourcroy. When fmeared on 
paper, and dried, it becomes green; diluted with 

water. 
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water, it forms a tin<5lure of a yellow green co- 
lour, from which a large quantity of black 
fcales arc precipitated : with alcohol it likewife 
forms a black tinfiure, and depofitc that lami- 
nated brilliant fait difcovered in biliary calculi 
by Mr. Poullctier de la Salle. This humour^ 
which forms the atra bills of the ancients, is 
nothing but the bile rendered thick ; and m 
this cafe the efFedt of acids, and the danger of 
irritating fubftances, may be eafily accounted 
for. This thickening of the bile clogs the vif- 
ccra of the lower belly, and produces ob^ 
ilrudions. 

Many diforders are referable to the predomi- 
nam charafter of the bile. On this fubjedt,. 
the interefting Memoirs of Mr. De Fourcroy 
may be confulted, in the colledion of the Royal 
Society of Medicine for the years 1782 atid 

When the bile becomes thick in the gall 
bladder, it forms the concretions called biliaxy 
calculi. Mr. Poulletier has paid great atten. 
tion to the analyfis of thcfe flones. He has 
obferved that^chey are foluble in ardent fpirir. 
Whca the folution is left to itfelf for a certain 
time, brilliant and light particles are feen in it, 
which Mr. Poulletier found only in the hu-, 

man 
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man calculi^ and which appeared tahim to have 
thegreateft analogy with the fait of benzoin. 

Mr. Fourcroy has obfervcd that thedifcovery 
of Mr. De la Salle has been confirmed by the 
Royal Society (of Medicine), which has re- 
ceived fevcral biliary calculi that appeared to be 
formed by a fait analogous to that which was 
obfcrved by this chemift. They confift of 
maflcs of tranfparent cryftalline plates, iimilar 
to mica or talc. The Society of Medicine pof- 
feifes in its coUediion a gall bladder entirely 
filled with this faline concretion. 

We may therefore, as Mr. De Fourcroy ob- 
serves, admit of two kinds of calculi : the one 
arc opake, and are afforded only by the con- 
denfed bile; the others, confift of the cryftals 
we have defcribed. 

Boerhaave obferved, long fince, that the gall 
bladder of oxen, at the end of the winter, was 
filled with calculi, but that the frefh .pafturage 
diflipated thefe concretions. 

Soaps have been propofed as folvents for 
thefe calculi. The Academy of Dijon has pub- 
lifhed the fuccefs of a mixture of efTencc of 
turpentine and ether. Frefh vegetables, which 
are fuch fovereign remedies in deftroying thefe 
concretions, owe their virtue perhaps to the 

circum- 
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fcircumftance that they develop an acid in the 
ftomach, as we have obfervcd in treating of 
the gaftric juice; 

The ufe of the bile, in the animal obcoriomy^ 
confiftsi no doubt, in dividing thofe fubftanceiS 
which have undergone a firft digeftion in the 
ftomach ; and in giving efficacy arid force to 
the motion of the inteftines. When its flux is 
interrupted, it abounds in the blood, arid the 
whole body becomes of a yellow tinge. 

The bile or gall is an excellent vulnerary, 
externally applied : internally taken, it is a 
good ftomachic, and one of the beft deobftru- 
ents tlie art of medicine poffeffes. This kind 
of remedies deferves the preference, as being 
more analogous to the conftitutiori ; and bile 
is a proper medicine when the digeftion Ian- 
guifhes, or the vifcera of the lower belly are: 
clogged. 

Bile, like other foaps, removes fpots of oil, 
or other greafy matter, from fubftances to 
which they are adherent. 
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CHAP. VI. 

% 

Concerning the* Soft and White Parts of Animals^ 

npHESE parts are perhaps lefs known than 
^ thofe of which we have juft treated ; but 
their analyfis is not lefs interefting : we may 
even affirm that it is more fo ; becaufc the ap- 
plication of the knowledge we may acquire on 
this fubjedt, will daily prefent itfelf in the com- 
moneft purpofes of domeftic life. 

All the parts of animals, whether membranes^ 
tendons, aponeurofes, cartilages, ligaments^ or 
even the Ikin and horns, contain a mucous fub- 
ftance very foluble in water, but not in alco- 
hol, and known by the name of Jelly. Nothing 
need be done to obtain it, but to boil thcfe 
animal fubftances in water, and concentrate 
the decodlion, until by mere cooling it afTumes 
the form of a folid tremulous mafs. 

Jellies are very common in our kitchens ; 
and the cooks are perfedly well -acquainted 
with the methods of making them, and of giving 
them folidity when the temperature of the au 
mofphereis very hot. Thejelly of harts-horn is 
ex traded by a fimilar operation, and afterwards 

rendered 
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rendered white with the milk of almonds. 
This kind of food, duly fcented, is ferved up at 
our tables by the name of blant manger. Jellies 
are in general reftorative and nourifhing : that 
of harts-horn is aftringent and emollient. 

Jellies in general have no fmell in their 
natural ftate, and their tafte is infipid. By dis- 
tillation thefy afford an infipid and inodorous 
phlegm, which eafily putrefies. A ftronger 
heat caufes thenri to fwell up, become black, 
and' emit a fetid odour, accompanied with 
white acrid fumes. An alkaline phlegm then 
paflfesdver, fucceededbyan empyreumatic oil, 
and a little carbonate of ammoniac. A Ipongy 
coal remains, which is with difficulty reduced 
to afhcft, and affords by analysis muriate of 
foda and phofphate of lime. , 

Jelly cannot be kept abpve a day in the fum- 
iiier, or two or three in the winter. When it 
becomes fpoiled, white Hvid fpots arc formed 
on its furface, which fpeedily extend to the 
bottom X)f the pots. A large quantity of ni- 
trogeitous, hydrogenous, and carbonic gas is 
emitted. 

Water difiblves jellies perfedlly. Hot water 
diifolvesa l«rge quantity, as they become con- 
fiftent only by cooling. Acids likewife difTolvc 
them, and alkalis more efpecially do. 

Y2 The 
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The nitric acid difengages nitrpgene gas, ac- 
cording to the fine experiments of M* Berthol. 
let. 

When jelly has been extraQed without long 
decodlion, and has no lynfiph mixed withit, it 
then pofleffes moft of the characters of, the ve- 
getable jelly : but it is feldom obtained with- 
out a mixture of lymph ; and in this cafe it 
eflentjaHy differs from the vegetable jellies, in 
affording nitrogene gas and ammoniac. 

If jelly be concentrated to fuch a degree as 
to give it the form of a cake, it is deprived of 
the property of putrefying; and by thi& means 
the dry or portable foups are formed^ which 
may be of the greateft advantage in long voy- 
ages. The following is a receipt for preparing 
thefe cakes : 

, Calves feet - 4 
Leg of beef - 12 pounds. 
Knuckle of veal 3 pounds. 

Leg of mutton- ~ 10 pounds, 

Thefe are to be boiled in a fufficient quan- 
tity of water, and the fcum taken off as ufual<; 
after which the foup is to be feparated from 
the meat by ftraining and preffure. The meat 
u then to be boiled a fecond time in other 
water } and the two decodtions, being added 
together, muft be left to cool, in order that the 
fat may be cxaftly feparated>i The foup muft ' 

thci) 
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then be clarified with five or fix whites of eggs, 
and a fufficient quantity of common fait added* 
The liquor is then (trained through flannel, and 
r evaporated on the water-bath to the confiftence 
of a very thick pafte ; after which it is fpread 
rather thin upon a fmooth (tone, then cut into 
cakes, and laflly dried in a ftove until it be- 
comes brittle : thefc cakes are kept in well 
clofed bottles. The fame procefs may be ufed 
to make a portable foup of the flefh of poultry ; 
and aromatic herbs may be ufed as a feafoning, 
if thought proper, 

Thefe tablets or cakes may be kept four or 
five years. When intended to be ufed, the 
quantity of half an ounce is put into a large 
glafs of boiling water, which is to be covered, 
and fet upon hot afhes for a quarter of an hour, 
or until the whole is entirely dilTolved, It 
forms an excellent foup, and requires no addi. 
tion but a fmall quantity of fait. 

The cakes of hockiac, which are prepared in 
China,' and are known in France by the name 
of colle depeaud^dne^ are made with animal fub- 
ftances. They are ufed in diforders of the lungs, 
in the dofe from half a dram to two drams. 

The nature of the fubftancc s made ufe of, 
and the method of operating, produce fome 
difference in thefe produds. Old or lean 

animals 
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animals afford in general a better glue than the 
young and fat. For a full account of the art 
of making glue, confult V Art def aire differentes 
Efphes de Colle, par M. Duhamel de Monceau^ 
de VAcadetnie des Sciences. » 

I. To make the ftrong or Englifh gluc^ the 
parings of leather, the Ikins of animals^ with 
the ears of oxen, calves, fheep, &c, are ufed. 
Thefe matters are firft digefted in water, to pe- 
netrate the texture of the Ikins ; they are after* 
wards fteeped in lime water, taking care to ftir 
ancf agitate them from time to time ; they arc 
then laid in a heap for fome time, afterwards 
wafhed, and thefuperabundant water prefled oqt 
by a prefs. Thefe Ikins are then digefted in, 
water gradually heated to ebullition. The liquor 
is afterwads poured out, and feparated with 
preffure. LalHy, it is thickened by evaporation 
of the water by heat, and poured on flat poliihed 
ftones, or into moulds, and left to dry and harden. 

This glue is brittle. It is foftened by heating 
it with a fmall quantity of water for ufe, and is 
applied with a brufh. Carpenters and cabinet- 
makers ufe it to faften pieces of wood together. 

2. The glue of Flanders is merely a diminu- 
tive of the ftrong glue. It has not the fame 
confiftence, and cannot be ufed in glueing 
wood ; it is thinner and more tranfparcnt thaa 

the 
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the former. It is made with a more accura^te 
choice of materials, and with greater care^ It 
is ufed by defigners. Mouth glue is made of 
this, to ftick paper together, by fufing it again 
with the addition of a fmall quantity of water, 
and four ounces of fugar-candy, to a pound of 
the glue. 

3. The colle de gand is made with the clip- 
pings of white gloves, well deeped in water, 
and boiled : it is likewife made with the clip- 
pings of parchment. In order that thefe two 
kinds of glue may be fit for ufe, it is neceflary 
that they be of the confidence of a tremulous 
jelly when cold.* 

4. Fifli-glue, or ifinglafs, is made of the 
mucilaginous parts of a large fifli commonly 
found in the Ruffian feas. The (kin, the fins,, 
and the nervous parts, are cut into flices, 
boiled on a flow fire to the confifl:ence of jelly, 
fpread out to the thicknefs of a flieet of paper, • 
and formed into cakes or long pieces, fuch 
as we receive them from Holland. The filk 
manufadurers, and more efpecially the ribbon 
weavers, ufe it to give a lufl:re to their goods : 
it is alfo ufed to ftiffen gauzes ; and to clarify 
or fine wine, by mixing a folution of this fub- 

* Theie weaker glues are called iize by our workmen, 
who apply the name of Glue to U^e ftrong glue only. T. 

fiance 
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^ance with it. I finglafs enters into the com. 
pofition of fome plafters. It is excellent to 
correft acrid humours, and terminate obftinate 
venereal difordcrs. 

Gilders* fizc is made by boiling eel-lkins in 
water with a fmall quantity of lime: the water^ 
is drained off, and fome whites of eggs added. 
When it is intended to be ufed, it is heated, 
applied to the furface intended to be gilded, 
and when it is dry the gold leaf is laid on. 

5 . The glue of fnails is made by expofing 
fnails to the fun, and receiving in a glafs the 

•fluid which flows from them. . This liquor is 
mixed with the juice of milk thillle. It is uftd 
to cement glafles together, which are (ifter wards 
cxpofed to the fun to dry. 

6. To.make the glue of parchment, or parch- 
ment lize,two or three pounds of the clippings 
of parchment are put into a pail of water. 
Thefe are boiled until half the water is eva- 
porated ; after which the whole is ftrained 
through a cloth, and left to fettle. 

The glue or fize ufed in the paper manufac- 
tories, to fortify the psiper, and to repair its de- 
fers, is made with wheat flour diffufed in boil- 
ing water, and ftrained through a fieve. This 
fize muft be ufed the following day, and neither 
fooner nor later. The paper is afterwards beat 

with 
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with a mallet^ fized a fecond time^ put into 
the prefs to fmooth and unite it^ and after, 
wards extended by hammering, 
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CHAP. VII. 

« 

Concerning the Mn/cular or Flefiy Parts ^ 

THE mufcles of animals are formed of 
longitudinal fibres connedled together 
by the cellular membrane, and impregnated 
with various humours, in which we find partly 
^hofe we have already examined feparately. 

The analyfis of thefe fubftances by diftilla- 
tion, afforded us little inftrudlipn refp.ed:ing 
jheir nature. The produds were, water which 
eafily became putrid, alkaline phlegm, ennipy- 
feumatic oil, carbonate of ammoniac, and a 
coal which afforded by incineration a fmall 
quantity of fixed alkali, ^.nd febrifuge fait. 

The procefs which fucceeds the beft for fe- 
parately obtaining the various fubftances which 
compofe mufcles, is the following, which has 
been pointed out to us by Mr. De Fourcroy. 

I. The mufcle is firft wafhed in cold water: 
by this means the colouring lymph, and a faline 
• ' fubftance. 
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fubftance, are taiken up- By flow evaporation 
of this water, the lymph coagulates, and may 
be feparated by the filtre; and a continuance of 
the evaporation affords thefaline matter. 

2. The relidue of the firft wafhing is ^igefted 
in alcohol, which diffplves the extractive mat- 
ter, and a portion of the fait: the extradl is fe- 
parated by the evaporation of the 'alcohol. 

3. The refidue of thefe firft operations is to 
be boiled in water, which takes up the jelly, 
the fat part, and the remaining faline and ex- 

* 

tradlive matters. The fat oil fwims on the fur- 
face, and may be taken off, 

4. After thefe operations, there remains only 
a white infipid fibrous Tubftance, infoluble in 
water; which contrafls by heat, like other ani- 
mal fubftances; affords ammoniac, and very 
fetid oil, by diftillation. Nitrogene gas is ob- 
tained from it by the nitric acid. It poffefles 
all the charaders oP the fibrous part of the 
blood, in which fluid it is formed, to be after- 
wards depofited in the mufcles, where it re- 
ceives the laft charafter appropriated to it. 

Mr. Thouvenel, to whom we are indebted 
for interefting refearches on this fubjecS:, has 
found in flefh a mucous extractive fubftance, 
foluble in water and in alcohol, polTeffing a 
peculiar tafte which jelly has not ; and when 

this 
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this fubftance is very much concentrstfed, it af- 
fumes'an acrid and bitter tafte. Fire develops 
an aromatic flavour in it. This fubftance, eva- 
porated to drynefs, aflumes a bitter, acrid, and 
faline tafte. It fwells up upon hot coals, and 
liquefies*; emitting an acid penetrating fmell, 
rcfembling that of burned fugan It attracts 
the humidity of the air, and forms a faline ef- 
florefcence. In a hot atmdfphere it becomes 
four, and putrefies. All thefe charadiers indi*- 
cate a refcmblance between this fubftance, the 
faponacT^ous extracts, and the faccharine mat*, 
ter of vegetables. Mr. Thouvenel, who has 
likewife analyfed the fait obtained by the de- 
codion and flow evaporation of flefli, obtained 
it fometimes in the form of down, and fome^ 
times in that of cryftals, whofe figure he could 
not defcribe. This fait appeared to him to be 
a phofphate ofpotafli in frugiverous quadrupeds, 
and a muriate ofpotafli in carnivorous reptiles. 
It is probable, as Mr. De Fourcroy obferves, 
that this fait is a phofphate of foda or of am- 
moniac, mixed with the phofphate of Ifme. 
Thefe falts arc indicated, and even with exccfs 
of acid, like thofe of urine, by lime-water and 
ammbniac, which form white precipitates in 
the decoftion of flefli. 
The moft ;ibundant part of mufcles, and that 

which 
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"sv'hich conftitutes their predorainating cha* 
rader, is the fibrous matter. The charaQers 
which diftinguifh this fubftance are — 

1. It is not foluble in water. 2. It affords 
more nitrogene gas by the nitric acid than 
other fubftances do. 3. It afterwards affords 
the oxalic acid, and the malic acid. 4. It pu- 
trefieseafily when maiftened, and affords much 
concrete ammpniac by diftillation. 

The other three fubflances contained in 
fiefh, namely the lymph, the jelly, and the fat 
part, ar<2 the fame fubftances concerning which 
we have alfe^dy treated under the fame denomi-. 
nations. 

From thefe principles we may give the etio- 
logy of the formation of foup, and follow the 
fucceffive difengagement of all the principles 
we have fpoken of. 

The firft impreflion of the fire, when a foup 
is made, is the difengagement of a confiderable 
fcum, which is taken off until it no longer ap- 
pears. This fcum arifes merely from the difen- 
gagement of the lymph, which coagulates by 
the heat. It aflumes, by the impreflion of the 
fire, a red colour, which it does not naturally 
poffefs. 

At the fame time the gelatinous part is dif- 
engaged, which remains diffolved in the foup, 

* ancj 
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and congeals only by cboling. It forms on 
the furface of cold foup a body more or lefs 
thick^ according to the nature of the fub- 
flances, and the age of the animals ; for young 
animals afford a larger quantity than fuch as 
are old. 

As foon as the flefli is penetrated by heat, flat 
round drops arife, and float at the furface of the 
fluid, in which they are not afterwards dif- 
jlblved, but congeal by cooling, and exhibit all 
the characters of fat. 

In prbportion as the .digefl:ion proceeds, the 
mucous extraAive part feparates; thefoupbe. 
comes coloured, afTumes its peculiar odour and 
tafte; and it is more particularly to this prin- 
ciple that its properties are owing. 

The fait which is at the fame time diflblvcd 
takes off the infipidity of all the before-men- 
tioned principles; and at this period the foup 
is completely made. 

According to the nature of the feveral prin- 
ciples which are difengaged, and the order in 
which they appear, it is evident that the ma. 
nagcment of the fire is not a matter of indif- 
ference. If the ebullition be haftened, and a 
proper time be not allowed for the difengage. 
ment of the mucous extradive matter, the three 
inodorous and infipid principles arc obtained ; 

and 
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and this is obfcrved in foups made by cooks who 
are haftcned, or have not time allowed to pay 
a due attention to their work. When, on the 
contrary, the digeftion is made over a flow fire, 
the principles feparate one after the other, in 
order; the flcimming is more accurately per- 
formed; the aromatic flavour which is difen- 
gaged combines more intimately, and the foup 
is of an excellent flavour. Thefc arc the foups 
of the good women who perform better with a 
fmall quantity of meat, than profeflTcd cooks 
with their ufual prodigality ; and in this cafe 
we may fay that the form is of more value thaa 
the fubftancc. 

The heat mufl: not be applied too long ; for 
the great evaporation, by concentrating the 
principle of fmell and tafl:e, at the fame time 
with the fait, renders them acrid and bitter. 



CHAP. VIII. 
Concerning Urine: 

T TRINE is an excrementitious humour of 
^^ the body : and it is one of the fluids of 
which it is of the greatefl: importance to pbflefs 
an accurate knowledge; becaufc the pradical 

phyfician . 
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phyfician may derive the gi'eateft advantage 
from information of this nature. . It is known 
to what a degree of extravagance the marveU 
lous pretenfions of this kind Jhave been carried. 
The delirium has proceeded to fuch a height, 
as even to pretend to afcertain from the urine> 
not only the nature of the diforder, and the 
character of the patient, but likewife the fex 
and condition. 

The true phyfician has never given into this 
excefs : but he has always derived affiftance^ in 
\\i& pradice^ from the charad:ers exhibited by 
the urine ; and this is the humour from which 
he may draw the moft fatisfai^tory indications. 
It carries out, as we may fay, the internal cha-^ 
rader ; and a phyfician who knows how to form 
a judgment upon its properties, may deduce 
the moft inft:rud:ive confequences from it.. 
Monro, in his Treatife of Comparative Ana- 
tomy, , has defcribed the organs which, in 
birds, fupply the place of the kidneys : they arc 
placed near the vertebral column; and commu-* 
nicate, by two duds, to the vicinity of the 
anus. He affirms that the urine of birds i* 
that whitifli fubftance which almofi: always ac- 
companies the excrements. 

Chemical analyfis ought to enlighten the 
phyfician in his refearches concerning the urine. 

The 
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The nature of the principles it carries off irf 
certain circumftances, affords vaft information 
^refpedting the predominant principle in the 
fluids of the human body. Its various dates 
ihew the difpofition of the conftitution. Per- 
fons of a very irritable habit have the urine of 
a lighter colour than others ; gouty perfonii 
evacuate turbid urine; and it has been obferved 
that, when the bones become foft, the urine 
carries off the phofphate of lime, which con. 
ftitutes their bafis ; inftances of which were 
obferved in the perfons of Mrs. Supiot, the 
widow Melin, &c. The various dates of any 
diforder are always pointed out by the ftate of 
the urine; and the truly pradlical phyfician will 
there obferve figns of crudity and concodion 
which will dired: his proceedings. 

Urine is likewife an humour interefting to 
be known on account of the various ufes to 
which it is applied in the arts. It was from 
this fubftance alone that phofphoriis was, for 
a long time, extrafted; it is to this fluid that 
^e owe the development of the blue colour of 
ttirnfole, and the violet of archil; it may be 
fuccefsfully employed in forming artificial 
nitre.bcds; it powerfully contributes to the 
formation of fal ammoniac; it may be ufed to 
prepare the alkali in the manufacflure of Pruf- 
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fiati blue; and^ in a word^ i^t may be applied 
in all.thc<)perations wherein the concurrence 
of an animal humour is required. 

Urine^ in its natural ftate, is tranfparent, of 
a citron yellow colour^ a peculiar fmell> and a 
falinetaile. 

. It is more or lefs abundant, according to the 
feafpns^ and the ftate of the individual. It is 
fufiicient to obferve, on this fubjecft, that tranf- 
piration^ and more particularly perfpiration or 
fweat, fupply the place of the fecretion or 
iirine ; and that confequently> when the tranf- 
piration is greats the urine is ndt abundant. 

. Phyficians diftinguiih two kinds of urine. 
The one is emitted one or two hours after 
drinking; this is aqueous, contains fcarcelyany 
fairs, and has neither colour nor fmell: it is 
this which is evacuated fo plentifully during 
fL courfe of mineral waters. The other is not 
evacuated until afcer the fundlions of fangui- 
fication ar^ finiftied; and may be called Faeces 
Sanguinis. This has all the charadlers we have 
enumerated and afligned to urine. It is. car- 
ried by the arteries into the kidneys, where it 
is feparated, and poured into the receptacles of 
thefe organs, .whence it pafles, by the ttreters, 
into the bladder ; where it remains a longer 
or ihorter time according to the habitude of 
WoL. III. Z the 
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ft 

the pcrfon, the nature of the urine^ the irrita* 
hWity or magnitude of the bladder kfel^. 

The urine has been long confidered as an 
alkaline fluid ; but in our time it has been 
proved to contain an excefs ef acid. It ap« 
pears from the experiments of M. Bcrthollct— ^ 
1 . That this acid is of the nature of the phof* 
phoricaeid. s.Thattheurineofgoutjperfont 
contains lefs of this acid ; whence he conjee* 
tures^ with reafon^ that this acid retained in the 
blood,. and conveyed into the articulations, 
produces an irritation, and confequently a Bat 
of humours^ which caufe pain, and fwelling. 

The analyfis of urine by diftiltation has been 
accurately made by vitrious chemiftij but moK 
efpecially by Rouelle the younger. Much 
phlegm is obtained, whicl^ putrefies with the 
greatell facility, and afibrds ammoniac by iti 
putrefaflion, though ic does not itielf contain 
that fubftance. At the fame time a fubftance 
is precipitated of an earthy appearance, but 
which in reality is a true phofphate of urine« 
It is this fame falc which forms the fediment 
of urine, which is obferved by expofiAg it to 
cold during the winter, even though the urine 
be of t perfon in perfed health. When urine 
has, by a fufficient evaporation^ acquired the 
confiOence of fyrup, it need only be cxpofed^ 

in 
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in a^isool place^ to obiain crjrftals^ in which 
anatyfis has proved the exHt^nce of the phoC- 
phates of foda and of ammoniac. This preci-i 
pitate of cryftals has been diftinguiflied by the 
name of fufible fatt^ native falt^ microcofmic' 
iikKi Urine niay be deprived of all ialine mat- 
ter by repeated folutions^ filtrations^ and eva- 
potiiti(M^s the matter which adheres to the^e 
. cryftah, '«tod of whiph they may be cleared by 
thefe operations, is foluble, partly in alcohol^ 
andpaitiyin water. Thefaponaceous fubftance, 
or that which is foluble in alcohol, is capable of 
cryllallization, dries difficultly, and afFordsby 
dMiltfttion a (inall quantity of oil, of carbonate 
'of ammoniac, of muriate of ammoniac, and the 
refidiic ceA verts fyrup of violets to a green. . 
The ciftra<ftive principle is eafily dried, and 
exhibits thefama phenomena in didillation as 
animal fubftances. See Rouelle. 

iTie i^ienomena exhibited by the fpontane- 
cms decompofition of urine are \try interefting 
to be known; on which fubje<5t an excellent 
memoir of Mr. Halle, in the volume of the 
Society -of Medicine for 1 779, may be con-P 
iulted. Urine left to itfelf foon lofes its fmell^ 
which ia fycceeded by a fmell of ammoniac, 
which is likewife diflipated in its turn. The 
colour becomes brownifli, and th^ fsncll fetid 

Z^2 and 
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^nd naufeoys* AYcarc iadebted to Mr. Rouelk 
for a vahid:ble obfervation— »that crude luine* 
ufina pot.usi prefcnts very different phenome- 
na ; and that it becomes covered with mouldi. 
nefs, like the expreffed juices of vegetables. 
Putrefied urine has much lefs acid in the 4if* 
, engaged ftate than when it is frefh. 

The fixed alkalis and' lime difengage rhuch 
ammoniac from urine, by decompofing the 
phofphate of ammoniac. 

The acids deftroy the fmell of urine by com. 
bining with the ammoniac, which is the prin- 
cipal vehicle of that fmell. 

We may therefore confider urine^ in its na- 
tural ilate, as water holding in folution matters 
ptirely extraSive, and phofphoric or n^uriatic 
falts. Thefe phofphoric falts have limc^ am- 
moniac, or foda, for their bafis : we (hall take 
a (light view of each in particular. ^ 

That which is called fufible fait, is nothing 
but a mixture of all the falts contained in urine, 
cloggod with the extraftive principle. All the 
ancient chemifts advifed evaporation, and re- 
peated filtration, to clear them from this ani- 
mal cxtradt; but Meffrs. Rouelleand th^Duke 
de Chaulnes have obferved, that great part of 
the fait is difengaged and diflipated by thefe 
operations .to fuch a degree, that three-foufths 

are 
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•arc loft. ' To avoid moft of this iofs, the Duke 
de Chairines advifes foliition^ filtration, and 
coolli^ in well-clofed veffels. Two ftrata of 
fait are, then obtained; the upper of 'which 
appears to have the form of fquare tables^ 
wherein Rouelle obferved tetrahedral prifms ' 
ibttened with.dihedral fummits. . This is tht 
phofphate of foda : and beneath this lies ano* 
thcr fait cryftallized in regular tetrahedral 
prifms^ and is the phofphate of ammoniac. 

1. The phofphate of ammoniac ufually exhi- 
\i}X% the form of a very compreiTed tetrahedral 
rhomboidal prifm : but this form varies much; 
and the mixtures of the phofphate or muriateof 
foda caufe an infinity of modifications in it. 

The tafle of this fait is cool, afterwards uri- 
]iOus> bitter, and pungent. 

This fait fwells up upon the coals, emits a 
■ftrong Imell of ammoniac, and melts by the 
Uow^pipe into a very fixed and very fufible 
glafs. 

It is foluble in water. Five parts of cold 

^ water, at ten degrees of Reaumur, diffolved 

.only one of this fait; but at the temperature 

of (ixty degrees this fait is decompofed, and a 

portion of its acid is volatilized. 

It ferves as a flux to all the earths ; but in 
this cafe its alkali is difengaged, and the phof-- 

phorif 
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phoric acid unites with the earth, a& I fififl by 
experiment. Bcrgnian propofed it as a fluit« 
The fixed alkalis and lime- water difengage tht 
ammoniac. 

When this fait is heated with chardMl^ it 
affords phofphorus. 

2. The phofphate of foda was made knowlk 
in 1740 by Haupt, under the nameof fal ikkttu 
rabileperlatum. Heliot before him, and Pdtt 
.feventeen years after him> took it for felmite. 
MargnUif gave an accurate defcription of it in 
his Memoirs, in 1745; and Rouelle the yoiii^ 
er defcribed it at full length in 1 776> under 
the name of lufible fait with bafe of natrum. 
All agree that it differs from the preeeding in 
not affording phofphorus with charcoal. 

According to Rouelle, its cryftals are flat* 
tcned irregular tetrahedral prifms, with dihe- 
dral fummits. The four fides of the prtfni are 
two irregular alternate pentagons, and twalolig 
rhombi truncated flopewife. 

When expofcd to heat it fufes, and affords a 
glafs which becomes opake by cooling. 

It is foluble in didilled water, and the folu- 
tion turns fyrup of violets green. * 

It does not afford phofphorus with chiircdal. 

Lime difengages the foda. It may even be 
obtained in a cauftic Itete, if the precipitation 
be effe(Sed»by lime-water. 

The 
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The mineral acids^ or even diftilled vinegar^ 
decbmpofe it by feizing it* alkali. Mr. Prouft, 
to whom we are indebted for all the accurate 
infomiation we pofTefs cdncerning thefe fub- 
itanceSj was of opinion^ that the ba£^ to which 
die (bda adhered was not the phofphoric acidj 
hut a very lingular fait, whofe properties great- 
ly refembled thofe of the acid of borax. He 
found this fait in the mother water, after hav- 
jmg decompofed the phofphate. of foda by the 
acetous acidj and obtained the acetite of foda 
jby cryftallization. He obtained this fame fait 
bydiflblving and evaporating therelidue of the 
diftillation of phofphorus. One ounce of phof- 
phoric glafs contains five or fix dramis. This 
ialt was characterized by the following pro- 
perties : 

1. It cryftallizes in parallelograms. 

2. Its tafte is alkaline^ and it turns fyrup of 
violets green. 

3. It fwells up in the fire, reddens and melts. 
4* It efflorefces in the air. This may not take 

place when the phofphoric acid has not been 
fufficiently decompofed by the diftillation to 
leave the alkali difengaged, as I have obferved. 

5. Boiling water diffolves fix gros per ounce. 

6. It aflifts the vitrification of earths, and 
forms a perfe^ glaf^ with filex. 

7. It 
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7* It decompofes nitre and marine falt^ and 
fcparatcs their acids. 

8. It is infoluble in alcohol. 

Mr. Klaproth has publiflicd in Creirs Jour- 
nal an analyfis of the fulible falt^ in which he 
has {hiewn that the pearly fait, or fait of Prouft, 
is merely the phofphate of foda. To prove 

< 

this, nothing more need to be done than to dif- 
folve this fait in water, and to add a folution of 
nitrate of lime. The nitric acid feizes the foda, 
and the phofphoric acid is precipitated with 
the lime. The phofphoric acid may^fter. 
wards be feparated by means of the fulphuric 
acid. 

If the phofphoric acid obtained by the flow 
combuftion of phofphorus be faturated with 
foda (lightly in excefs, the fufible fait is formed ; 
if this excefs be taken up by vinegar, or if 
more phofphoric acid be added, the fubftancc 
defcribed by Prouft is formed. 

The phofphate of foda is not decompofable, 
by charcoal ; and it is at prefcnt clearly feen 
why the fufible fait affords but little phofphorus ; 
and whyKunckel, Margraaf, and others recom* 
mended a mixture of the muriate of lead : for 
by this means the phofphate of lead was formed, 
which permits the decompofition of the phof- 
phoric acid, and affords phofphorus. . 

Con« 
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I • 

Concering the Calculus of the Bladder. 

Paracelfus made fome refearches concerning 
the calculus of the bladder^ which he calls due- 
lech. He confiders it as a fubftance inter- 
mediate between tartar and flone^ and thinks 
that its formation is owing to the modification 
of an animal refin : he fuppofes it to be abfo- 
lutely fimilar to the matter of the gout« 

Vanhelmont does not admit of this analogy; ■ 
and confiders the calculus as an animal coagu« ,^ 
lum produced by the falts of urine/ and a vola- 
tile earthy fpirit. Boyle found this calculus 
to be compofed of oil and volatile fait. Boer- 
haave fuppofed it to confift of a fubtle earthy 
intimately united with alkaline volatile falt$. 
Hales has obfervedchat a calculus of the weight 
of two hundred and thirty grains afforded fix 
hundred and forty-five times its volume of air^ 
and that there remained only a calx of the 
weight of forty-nine grains. 

Indeppndcnt of this chepnical information^ 
fome phylicians, fuch as Alflon, De Haen^ 
Vpgel, Meckel, &c. had obferved the folvcnt 
power of foap, lime-waterj and alkalis. 

But we pofiefied no accurate ideas on this 
fubjedt until it was ferioufly taken up by Sche^le 

and 
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and Bergman. The bczoar pi the bladder 
is formed for the moft part of a peculiar con* 
Crete acid, which M. De Morveau calls the 
Lithiafic Acid, (The Encyclopedic Methodiquc 
may be confulted, from which the prefent arti- 
cle is an extradl.) 

The calculus is partly foluble in boiling 
water. The lixivium reddens the tindure of 
turnfole ; and by cooling depofits moft of what 
it had diflblved. The cryftals thus feparated 
are the concrete lithiafic acid. 

Scheele has' likewife obferved— i. That the 
fulphuric acid does not diflblve the calculus 
Unlef$ allifted by heat> and that it is then con* 
verted into the ftate of fulphurcous acid. 
^. That the muriatic acid has no atflion upon 
it. 3. That the nitric acid difTolves it with 
effervefcence, and difengages nitrous gas and 
carbonic acid. This folution is red; it contains 
a difengaged acid, and tinges the Ikin of a red 
colour. This folution is not precipitated by 
the muriate of barytes, nor rendered turbid by 
the oxalic acid. 4. That the calculus was not 
attacked by the carbonate of potalh; but that 
the cauftic alkali diflblved it, as well as the .vo- 
latile alkali. 5. That one thoufand grains of 
lime-water diflblved 5,37 by mere digeftion, 
and that it was again precipitated by acids. 

6. That 
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6. That all urine^ €vcn that of idfants^ held a 
fmall quantity of the matter of calculus in folu^ 
tionj which may perhaps be the caufe that, when 
this matter finds a nucleus in the bladder, it 
more eafiiy incrufls it. I have feen a calculus 
with a large plum ftone in its centre, 7* That 
the brick-coloured depofition from the drittt 
in fevers^ is of the nature of the calculi. 

Thefe experiments exhibit feveral important 
^onfequences with regard to the compofition 
of the calculus, and the properties of the lithic 
acid^ 

The calculus contains a fmall quantity of 
ammoniac • The coaly reCidue of the combuf. 
tion indicates an animal fubftance of the nature 
of jelly. The celebrated Scheele did not find it 
to contain a particle of calcareous earth ; but 
Bergman precipitated a true fulphate of lime^ 
by pouring the fulphuric acid into the nitttnis 
folution of the calculus. He admits that the 
lime is very fmall in quantity, as it rar^bly eit- 
ceeds the two-hundredch part of the entire 
w^eight. The fame chemift has dete<9:ed a 
white fpongy fubftance, not foluble in watef« 
nor attacked by fpirit of wine, or acids, or alka« 
lis i ^hich at laft affords a coal of difficult inci« 
neration, jstnd which the nitric acid^does riot dif- 
folve, even in the ftate of afhes i biit this maU 

ter 
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ter exifts in fb finail a quantity^ that he could 
not procure enough to examine it. The calcu- 
lus is not therefore analogous to bones in* its 
nature; neither is it a phofphate of limCj as has 
been pretende d Thefe are the refults o£. the 
chemifts of the north ; but I muft obferve that^ 
after having decompofed many calculi by the 
cauftic alkali^ I have precipitated limej and 
formed phofphates of potafh. 

Some phy ficians^ fuch as Sydenhanij Cheyne, 
Murray, &c. have thought that the arthritic 
concretions were of the fame nature as the cal- 
culus. The ufe which Boerhaave nuule of al- 
kalis in the gout ; the virtues admitted by 
Fired. Hoffmann in the thermal waters of Carifl- 
badj which contain foda, with an excefs of car- 
bonic acid ; the authority of Springsfeld^ who 
aflerts that the calculus is very fpeedily dif^ 
folved in thefe waters, even tn the urine of 
thofe who drink them; the fuccefs of lime- 
water, ufed by Alfton in the gout — all con- 
Ipire tp give fomc credit to the opinion of thefe 
early phyficians. But the following experi- 
ments do not agree with this notion, 

Vanfwieten affirms that the arthritic con- 
cretion never acquires the hardnefs of the cal- 
culus. Pinelli (Philof. Tranf.) diftilled in a' 
retort three ounces of the arthritic matter col- 

leded 
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leded from the articulations of fevcral gouty 
pcrfons ; and he obtained ammoniac, with fome 
drops of oil, the refiduc- weighing two gros. 
Thisrefidue, which was foluble in the muriatic, 
fulphuric, and acetous acids, wais not attacked 
by volatile alkali. An obfervation of Mr. 
Roering was publilhcd in the Memoirs of the 
Academy of Stockholm for 1783, which afcer- 
tains that the concretions expevflorated by an 
old man fubjedt to the gout, were found to be 
of the nature of bone, or phofphate of lime. 
But one of the neweft and moft important fads 
is that of Watfon, in the Medical Communica- 
tion's of London, vol.i. 1784. He concludes, 
from the examination of the arthritic concre- 
tions of a gouty body, that this fubltance is very 
different from the matter of the calculus, fince 
it is foluble in the fynovia, and eafily mixes^with 
oil and water, which the calculus does not. 

It follows from our obfervations on thelithic 
acid, that this acid is concrete, and fparingly 
foluble in water ; that it is decompofed, and 
partly fublimed by diftillation. This acid dc- 
compofes the nitric acid, unites with earths, al- 
kalis, and metallic oxides. It yields its bafes 
to the weakeft vegeuble acids, not excepting 
the carbonic. 

C HA P. 
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CHAP. IX. 

Qmcerning Pbo/pborus. , 

PHOSPHORUS is one of the moftaftpniih^ 
* ingprodudsofchcmiftry. It is pretended 
that traces of the knowledge of this fubilance 
exift in the writings of the earlieft chrmifts : but 
the moft poiitive information we poiTefs on this 
fubjcft is found in th6 hiftory given by Leibnitz, 
in the Melanges de Berlin for i ^^r lo. He givesi 
thedifcovery tp Brandt^ a chemift of Hamburg, 
who during a courfe of experiments upon urlne^ 
with a view of extracting a fluid'propei: to con- 
vert filver into gold, difcovered phofphorus in 
the year 1667. ^^ communicated his diC- 
covcry to Kraft, who Ihe wed it to Leibnitz; 
and being afterwards in England, he commu. 
nicated it 10 Boyle*. Leibnitz caufed the firft 

inventor 

* A& Boyle coxninunlcated the procefs for making pho& 
phorus to the Royal Society as a difcovery of his own, and 
it is entered as fach in the I%i!ofop](!eal Tranfiiftionflp I 
camiot avoid animadverting on this impeaoiunt&i of his |&» 
tegrity^ which is copied from one chemical book into aAOtbes* 
It .is grounded on no hotter foundation than the aiTertion of 

Krafts 
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inventor to be introduced to the Duke of Ha. 
nover^ before whom he perfoi-mcd the whoJc 
operation ; and a fpecimen of the phofphorus 
was fcnt to Huygcns, who Ihewed it to the 
Academy of Sciences at Paris. 

It' is faid that Kunckel had aflbciated him« 
felf with Kraft to purchafe the procefs from 
Brandt. BntKunckel having been deceived by 
Kraft, who kept the fecret to himfelf, knowing 
that uriqe was made ufe of^ fetto work, and dtC- 
covered a procefs fpr making the fubftancej 
and it is this which led chemifls to call it by 
the nanfie of Kunckel's Phofphorus. 

Though the procefs was rendered pubIic^ 

Kraft, a dealer in fecrets, who, after having deceived his 
friend Kanckel, aflbciated with him for the purchafe of 
this fecret* I ntight infift, in defence of the candoar ahd 
etherwife nnimpeached integrity of Boyle^ that bii afler* 
tfam oaght infinitely to oq(weigh that of the other* NoC 
ta infift, however, apon this, it may be noticed that this 
aew and famous produdl was l^wn to have been ex- 
traAed from urine; that Kunckel is univerfally admitted 
as the difcoverer, from his haviQg formed it upon no faWrk 
information than this ; that Boyle might with equal prbbap^ 
VSkf be admitted to have difcovered it in the fame manner* 
and upon information equally flight ; and that the probabilhjr 
of this is rendered incomparably greater, by the confideiatioQ^ 
that n«ne of thefe chemifls made any complicated experi- 
nentSt bat merely applied the fi>rce of fire to urine, until diis 
produft at lafl came over. T. 

Kunckel 
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Kunckel. and a German called Godefred Hat«^ 
with*, were the only perfons who prepared phof- 
*phorus for a long time. It was not till the year 
1737, that it was made in the laboratory -of the 
Royal Garden at Paris. A foreigner executed 
this operation in theprefenceof Meffrs* Hellot, 
Du Fay, Geoffroi, and Du Hamel. An account 
of the operation may be feen in the volume of 
the Academy for 1737. Hellot has coWc&cd 
all the eflcntial circu/Tiftances. Margraaf, in 
the year 1743, publifhcd a new and more eafy 
method, which has been followed until Scheelc 
' and Gahn taught us to obtain it from bones. 

, • The ptocefs of Margraaf confifts in mixing 
, the muriate of lead, which remains after the 
diftillation of four pounds of minium and two 
offal ammoniac, with ten pounds of the extraft 
of urine of the confidence of honey. Haifa 
pound of charcoal in powder is added; the 
mixture is dried in an iron pot until it is re- 
duced to a black powder. This powder is to 
be put into a retort ; and the volatile alkali, the 
/etid oil, and the fal ammoniac; diftilled off. 
The refidue contains the phofphorus. Itisaf- 
fayed by throwing a fmall quantity on hot coals: 
if it emits a fmell of garlic, and a phofphoric 

♦ Spelled Hanckwitz by xnoft authors. Hewasinflruded 
by Boyle. T. 

flame^ 
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flame, it is to be put into a good earthen retort, 
and diftilied. Much more phofphorus is ob- 
tained by this than by the old procefs ; and this 
depends on the addition of the muriate of lead 
by Margraaf, which decompofes the phofphate 
of foda, forming a phofphate of lead, whidh af- 
fords phofphorus ; whereas the phofphate of 
foda is not decompofable by charcoal. The 
famous chemift of Berlin has likewife proved 
that it was the fufible fait of urine which alf- 
fords the phofphorus. 

Mr. Gahn publilhed, in the year 1*769, that 
the earth of calcined bones confifted of lime 
united with the acid of urine ; but Scheele was 
the firft to prove that by decompofing this fait 
of bones by the nitric and fulphuric acids, 
evaporating the refidue in which the phofpho- 
ric acidexifts inadifcngagedftate,and diftilling 
the extradl with powder of charcoal, phofphorus 
is obtained. Thefe circumftances, related by 
JBergmann himfelf in his notes to the Chemiftry 
of SchefFer, attribute to Scheele the difcovery 
of extracting phofphorus from bones. It was 
not until the year 1 775 that the procefs was pub- 
lillied in the Gazette Salutaire de Bouillon. Ad- 
ditions and improvements have been fuccefllve- 
ly made iti this procefs, of which accounts may 
be feen in the Didlionhaire Encyclopedique. 

Vol. III. A a The 
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The procefs which has moft conftantljr fuc- 
cceded with me, is the following : 

The hardeft bones arc feledted and burned. 
By this combuftion the external part becomes 
white, while the internal part is blackifh. 

Thefe burned bones muft then be pulverized, 
and put into a turine, or in a rouncl hooped 
wooden veffel. Half their weight of oil of vi- 
triol is then to be poured on, and conftant^ 
ftirred. During the agitation a conliderable 
heat is excited. The mixture muft be left in 
digeftion for two or three days ; after which, 
water muft be gradually added, and fiirred. I 
digeft this laft mixture upon the fire, in order 
to increafe the folvent power of the water. 

The water of the lixivium is then to be eva- 
porated in veflels of ftone ware, filver, or cop- 
pen Mr. Pelletier recommends this laft metal ;, 
becaufe, according to him, the phofphoric acid 
does not attack copper. The evaporation muft 
be carried to drynefs ; more boiling water muft 
be poured on the reiidue ; and this wafliing 
muft be continued until the matter be exhauft* 
ed, which may be known by the water being no 
longer tinged yellow. All thefe waters are to 
be evaporated, and afford an extrad):. 

To feparate the fulphate of lime, the cxtraft 

muft be dilTolvec' in the leaft poffibie quantity 

I of 
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of wateYj then filtered, and the fait remaiM on 
fti^ fdttt. This extradb may be mixed with 
powdtff of charcoal, and diftilled : but I prefer 
converting it into animal glafs; for which pur*, 
pdle I put the extraifi into a large crucible, and 
111^ tlui fire. It fwelk up at firft, but at laft 
fettles ; and at that inflant the glafs isvinade. 
This glafs is white, of a milky colour. Becher 
^msperfedly acquainted with it ; but concealed 
Ilis procefs, on account of the abufet which, 
recording to him, might be made of it — propter 
WLfkfs'uhufus. He tells us, in proper terms^ 
^fMvitmtn ijf, et in vitrutn redigi pottft^Jicut ei 
4mnid nntimalia. He regrets that the Scy thians^ 
who4nmk oucof difgufting fculls, were Hot ac- 
quainted with the art of converting them injto 
glais. Heihews that it would bepoflibleto form 
a &ries of one's anceftors in glafs, in the fame 
Ifianner as we poflefs them in painting, &c. 

I obferved once, to my great aftonifhment, 
that the phoTphoric glafs I had juft made^ 
emitted very ftrong eleiflric fparks : thefe flew 
to the hand at the diftance of two inches. I 
idchibited this phenome;non to my audience of 
piupils« This glafs loft the property in two or 
three days» thot^h preferved in a capfule of 
common g^afir. 

It foiDCttmes fetappens that this glafs is deli- 
qtiefiben^ ^ut it is then acid i and ^isciri^m^ 

A a 2 ilance 



ft^nce arifes from too large a quadtity of fuU 
phuric acid^ or from this acid not having been 
faturated by adigeftion of fufiicient continu- 
ance. 

I have likewife obtained glafs of the colour 
bf turquoifc, when I performed the. evapora- 
tion in copper vcffels. 

• This glafs may be deprived of the bubbles it 
ufually contains^ by keeping it for a time in a 
violent heat ; it is then tranfparent^^ and may be 
cut like a diamond. According to Crell^ its 
fpecific gravity is ^to that of water as three to 
one^ while that of diamond is as three and a ha^ 
to one. This glafs? is infoluble in water^ &c* 
A Iketeton of nineteen pounds^^ burnedj affords 
five pounds of phofphorc glafs. 

I pulverize this glafs^ mix it with equal parts 

of powder of charcoal, put it into a porcelain 

retort well coated, the beak of which I partly 

plunge into the water of the receiver, fo that 

nothing Can efcape but air or phofphoric gas* 

I adapt a large tube to the tubulure of the 

receiver, and plunge it into a veflel filled with 

water. The fire betijg raifed by degrees, the 

phofphorus comes over the moment the mix- 

'ture is ignited. The phofphorus fublimes, 

partly in the form of a fume which congeab; 

'and is precipitated upon the forface of the 

'water, partly in the form of inflammable gas, 

"■ • " and 
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and psLitly refembling melted wax, which drops 
in bdautrful tranfparent tears from the neck 
of the retort. The theory of this operation 
is eafily explained. The phofphoric acid is 
difpiaced by the fulphuric acid, as is ihewn 
by the large quantity of fulphate of lime which 
is obtained. All the other operations tend only 
CO concentrate this phofphoric acid, which is 
ilill combined with other animal fubftances, 
and the diftillation with charcoal decompofes 
the phofphoric acid ; its oxigene unites witl^ 
the coal, and affords carbonic acid, while <he 
phofphorus itfelf becomes difengaged. . 

To purify the phofphorus, a piece of chamois 
leather is moillened, and the mafs of phofpho- 
rus is put into it. This being immerfed in ^ 
ycflel of boiling water, the phofphorus melts, 
and is palled through the (kin like mercury. 
The ikin cannot be ufed more than once ; th« 
phofphorus, which might be pafled a fecond 
time, would become coloured • This pro^efs 
was contrived by Mr. Pelletier. 

In order to form phofphorus into fticks, a 
funnel with a long neck may be ufed, the lower 
orifice being clofed with a fmall cork, or piece 
of foft wood. The funnel is then to be filled 
with water, and phofphorus put into it ; and 
this being plunged in boiling water, the heat is 

communi- 
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communicated to that of the funnel ; and melts 
the phofphorus^ which runs into the neck, and 
takes that form. The funnd is then removed 
into a veflel of cold wa|er ; and when the phof- 
phorus is perfeiflly cooled, the cork is taken 
out, and the phofphorus thnift out of its mould 
witK a fmall piece of wood, 

Phofphorus is kept under water, . After a 
certain time it lofes its tranfparency, becomes 
covered with a white powder, and the water ii 
acidulated ♦. 

In' whatever manner phofphorus may be 
' made, it is always one and the fame fu'bftancej 
charadcrired by the. following properties-: — 
Jt is of a flefh colour, and evidently tranfpa* 
rent. It has th^ confidence of wax ; and may 
be cut in pieces with a knife, or twilled afua- 
der with the fingers • in which laft cafe the 
precaution muft: be taken of frequently plunge 
ing it into water, to prevent its taking fire. 

When phofphorus is placed in contadl with 

* Tfiii flow acidification of the phofphorus feeiss to be 
reverfed by the fan's light* Sticks of phofphorus, which had 
become covered with a white powder, were expofed under 
water to the £un's light, which converted them to an orange 
yellow colour in fach parts as were adied upon by thediied^ 
light. This fadl appears to be of the fame nature as the ccdoor* 
ing of tbt nitrous acid j and other &niUi pheooaKoa* T. 

thQ 
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the alr^ it emits a white fume. It is luminous 
in the dark; and a folid flick of phofphorus 
may be ufed to write with, like a crayon. The 
marks are vifible in the dark; and this means 
has often been ufed to create fear and ailonifh. 
ment in the minds of the ignorant. 

When. phofphorus is expofed to twenty-four* 
degrees of heat, it takes fire with decrepitation, 
burns with a very bright flame, and emits a 
very abundant white fume, which is luminous 
in the dark. The refidue of the combuftion is a 
red cauflic fubflance, which attracts the humi. 
dity of the air, and becomes refolved into a li- 
quor. This is the phofphoric acid, which we 
iball proceed to treat of. 

Mr. WiUbn affirms that the folar rays fet fire 
'to phofphorus ; and proves that this flame has 
the colour proper to the phofphorus, and not 
that of the ray itfelf. — Letter of Mr. Wilfomto 
Mr. Euler, read at the Royal Society of Lon- 
don in June 1779. 

* Twenty^foDr degrees of Reaumur anfWer to eigfaty.fix of 
Fahrenkeit. The vind combaftion of phofphorus takes 
place at different temperatures, according to its purity; boi 
the prdent is very low. By taking phofphorus into a fieeaE- 
ing atmofpherci its faint flame difappcars, and it feems to re« 
quire a temperature of fixty degrees to revive it. I found tho 
vivicl combuftion to take place at one hundred and fixty 
degrees. T, 

An 
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An advantageous ufe has lately been made 
of the combuftiblc property of phbfphorus, to 
procure fire conveniently, and in all fituations; 
by means of phofphoric tapers or matches, 
and the philofophical bottles, the method of 
making which wc (hall point out. 

I. The moft fimple procefs for making the 
phofphoric matches, confifts in taking a glafs 
tube, four inches long and one line in diameter, 
clofed at one end. A fmall quantity of phof- 
phoru3 is introduced into the tube, and pufhed 
tQ its further end ; after which a taper covered 
>vith afmall quantity of wax is introduced into 
the fame tube. The open end is then herme- 
tically fealed, and the other end is plunged into 
boiling water. The phofphorus melts, and 
fixes itfelf upon the match. 

A line is drawn at one-third of the length oi 
the tube, with a flint, that it may be broken as 
occafion may require. 

The match is to be drawn out quickly, to in- 
flame the phofphorus. 

The procefs of Mr. Lewis Peyla, to ihakc 
the inflammable bougies, confifts in taking a 
glafs tube, five inches long, and two lines wide, 
pne end -of which is fealed with the blow-pipe. 
Srnall tapers of wax are prepared with three 
(double threads of cotton twifted together. The 

cxtrc. 
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extremity of the match or taper is half an inch 
long^ and muft not be covered with w#x. 

A piece of lead is laid in a faucer filled with 
water ; and upon this the phofphorus is cut, 
beneath the water, into fragments of the fize 
of a grain of millet. One of thefe grains is to 
be dried, and introduced into the tubeof glafs; 
after which the fortieth part of a grain of very 
dry fulphur is to be added, that is to fay, half 
the weight of the phofphorus. One of the 
bougies is then taken^ and its extremity dipped 
\n very clear oil of wax. ^ If too large a quan* 
tity rifes, it mull be dried with a cloth. 

The match is introduced into the tube with a 
turning or twilling motion between the fingers. 

The bottom of the tube mull then be 
plunged into boiling water, to foften the phof* 
phorus i obferving to ke^p it n^ longer than 
three or four feconds in the water. 

The other extremity of the tub^ is afterwards 
fealed. 

' Thefe bougies mull be kept in a tin tube, to 
avoid the danger of inflammation, 

2. To form the phofphoric bottles, a glafs 
bottle is heated, by fixing it in a ladle full of 
fand,and two or three fmall pieces of phofpho- 
rus are then introduced into it. J^ fmall red* 
hot iron wire is ufed to ilir the phofphorus 

aboutjf 
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about^ and caufe it to adhere to the internal 
furface «f the botile^ where it forms a reddiih 
coating. The heated wire is introduced re- 
peatedly ; and when all the phofphorus is ihii9 
diftributed within the hottle> it is left open for 
a quarter of an hour^ and afterwards corked. 
When this is ufed, a common match tipped 
with fulphut is intrpduced into the bottle^ 
turned rounds and quickly drawn out* The 
phofphorus which fticks to the fulphur takes 
jire^ and lights the match* 
• The theory of this phenomenon dependa on 
the circumilance-that the phofphorus is ftrong^ 
)y driedi ^^ half calcined^ and needa only the 
contaft Qf air to fet it on fire. 

Phofphorus is folublc in oils, more efpecially 
the volatile oils, which then become luminous. 
If this folution be kept in a bottle, a phof^ 
phoric flafh, which emits a fmall quantity of 
light, will be feen every time the bottle is 
opened. The oil of cloves is ufed in this ope^ 
ration. The combination of phofphorus and oil 
appears to exift naturally in the glow-worm, 
lampyris fplendidula Linnsei. Forfter of Got- 
tingen obferves,^that the ftiining matter of the 
glow-worm is liquid. If the glow-worm be 
cniflied between the fingers, the pdiofpho- 
jefcence remains on the finger* Henckcl rt^ 
ports, in the eighth differtation of his Pyrito^ 

logia. 
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togia^ that one^pf his friends^ of a fanguino 
temperanveat^ after having danced much^ ptr^* 
- fpired to fuch a degree that he thought his life 
in danger. While he undreffed, traces of phof*^ 
phoric flame were fcen on his fhirt; which left 
yellow red fpota behind them, refembling the 
refidue of burned phofphorus : this light was 
Jong vifible* 

A phofphoric gas may be extrafted from 
phofphorus^which takes fire by themerecontadt 
of the air. Mr. Gengembre has Ihewn the me- 
thod of extradting it, by digefting alkalis upon 
it (Memoir read to the Academy at Paris the 
3d of May, 1783), and at the fame time I 
(hewed that it might be extradted by means of 
acids, which are decompofed upon phofphorus. 
I have like wife taken notice, in my Memoir 
upon the decompolition of the nitric acid by 
phofphorus, that when the acid is digefted 
upon it, a gas efcapes, which takes fire in the 
receiver, and has feveral times afforded me the 
appearance of flalhes of lightning flriking 
through the cavity of the veffels. But this 
phenomenon difappeared as foon as the vital 
air was abforbed. 

It is to the difengagement of a gas of this 
nature that we may attribute the ignes fatui 
which play about burying-grounds, and gene- 
rally in all places wliere animals areburiedand 

putrefy^ 
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putrefy* It is to a fimilar gas that we may refer 
the inflammable air which conftantly burns in 
certain plkces, and upon the furface ofxertain 
cold fprings. 

. Phofphorus is found in the three kingdoms, 
Mr. Gahn found the phofphoric acid in lead. 
Siderite is a phofphorus of iron. The feeds of 
rocket, of muftard, of garden crefles, and of 
wheat, treated by Margraaf, afforded him a fine 
phofphorus* Mr. Meyer of Stetin has announ- 
ced, in the Chemical Annals of Crell for the 
year 1784, that the green refinous part of the 
leaves of plants contains the ph6fphoric acid. 
Mr. Pilatre du Rozier renewed the' opinion of 
^ Rouelle in 1780 (Journal de PhyfiqueforNo-. 
vember), who confidered the phofphoric acid 
as analogous to that of mucilaginous bodies; 
and he affirms that the diftillation of pyropho- 
rus affords five or fix grains of phofphonis in 
the punce. The phofphoric acid exifls in 
urine, bones, horns, &c* Mr. Maret, by treat- 
ing twelve ounces of beef by combuflion^ ob- 
tained three gros of tranfparent phofphoric 
glafs. Mr. Crell obtained it from beef fuet 
and human fat; Mr. Hankwitz from excre- 
ments ; Leidenfrofl from old cheefe 5 Fontana 
from fifhes bones ; Berniard from egg-(hells, 
&c. Meffrs. Macquer and Mr. Struve found 
the phofphoric ^cid in the gaftricjqice. 

The 
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. The moft intereflring.combinationof phof- 
phorus is^ that which it fornns with vital. air. 
.This is always the phofphoric acid ; but the 
-acid appears, to be modified by the manner in 
.which it is made. 

Phofphorus unites with oxigene — 1. Byde« 

.fl^gration^ or the rapid combu(lron« 2* By 

.the flow combuftion. 3. In the humid way, 

more efpecially by the decompofitipn of the 

.nitric acid. 

ft 

J. If phofphorus be expofed to a dry heat of 
twenty.four degrees, it takes fire, emits a white 
denfe fume, and leaves a reddifh refldue. 

rwhich powerfully attracts the humidity of th^ 
air, and becomes refolved into a liquor. This 

.combuftion may be performed under glafs ye£- 
fels;, in which cafe white flpcks gre depofit^d 
on the fides of the glafs, which refolve into a li- 
quor by the contavfl of moifl air, and form tl\e 
phofphoric acid. Care is taken to introduQe 
an additional quantity of vital air when the 
combuflion of the phofphorus has not been 

.completed. 

? Mr. Lavoifier has burned phofphorus, by 
the afliflance of a burning glafs, under a glafs 

^vefTel plunged in mercury (Memoirs of the 
Royal Academy of Sciences, 1777.) 

Margraaf had obferved that air is abforbed in 
this operation. M. Morveau, in the year 1772, 

had 
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had declared the fame from his owit cxpcri- 
nicnts ; and Fontana proved that phofphotits 
abforbs and vitiates air, like every other com^ 
buftibic fubftance. Meff.Xavoifier and De 
la Place found that forty- five grains of phoC- 

• • • 

phorus abforbed 65,62 of vital air. 

The acid obtained by this means is impure* 
It always cbntains phofphorus in folutioti^ not 
laturated with oxigene. 

2. Phofphorus is moft completely decern- 
po&d by the flow combuftion. For this pur- 
pofe the neck of a glafs funnel is inferted iato ti 
bottle, and fticks of phofpliorus are difpofed 
round in the funnel^ jR> as not to touch eftch 
Mher; a fmall piece of glafs tube being put 
into the neck, to prevent their falling through, 
A paper is tied over the funnel. The phof- 
|>horus is Ho^lj decompofed ; and, as it be- 
comes converted into a fluid, it flows into the 
bottle, where it forms a liquid without fmell 
«■ colour. This acid almofl: always retains a 
fiRftli quantity of undecompofed phofphorw, 
from which it may be cleared by digefting al. 
cohol upon it, whkh diflblves the phofphorus 
without volatilizing the acid. 

One ounce cf phofphorus produces in this 
manner three ounces of phofphoric acid. 

3. The ttitric acid may be decomipofed by 

digeftioii 
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digeftron upon phofphorus. This fiitrous gfts 
is difBp^ted ; and the oxigene remains united to 
the phofpiiorus^ with which it fonnsphofphe)ric 
acid. When the nitric acid is very coftcen*- 
nated^ the phoTphorus takes fire^ and bui'ns at 
its furface. I publiftied this procefs^ wkh aft 
the circumftances of the operation, in irjto» 
tht fame year in which the excellent Memoit 
crtf Mr* Lavoifier on the fame queftion was 
printed, and of which I had then no knowledge. 

The water in which phofphorus is kept, con- 
traifts acidity: in the courfe of time ; which 
Xhews that the water Itfelf is decompofed, and 
yieldis its oxigene to the phofphorus. 

Phofphorus precipitates fome metallic oxideft 
from their folutions in the metallic (late. It is 
obferved that acid is formed in this operation j 
which proves that the oxigene quits the m^ai 
to unite with the phofphorus. 

The phoi^horic acid is clear, inoddroosi 
without being corrofive. It may be concen* 
trated to drynefs. Crell having concentrated 

it to drynefs, found its fpecific gravity, com^ 

« 

pared with water, nto be as 3 • i . 

This acid is vcty fixed. If it be concentrated 
in a mattrafs, the water \% firfl diffipated, 1 
foicU of garlic is foon perceived, which znlki 
from a portion of pholphorus, frdtn wlikrh this 

acid 
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C H A p. X. 

Concerning certain Subjiances obtained from Ani^ 
malsfor the Ufe of Medicine and ibe Arts. 

'T^HERE is not perhaps any animal pro- 
du6l whofe virtues have not been cele- 
brated by fome of the phyficians ; and there 
are few animals which have not at fome time 
or other been mentioned as contributing to 
the advantage of medicine. Time however 
has happily condemned to oblivion thofe pro- 
dudlions which ought never to have pofiCeiTed 
celebrity : and we fhall accordingly, on the 
prefent occafion, attend only to fuch as expe- 
ricnce has (hewn to polTefs the virtues and 
powers attributed to them* 

We Ihall not therefore treat of the lungs of 
the fox, the liver of the wolf, the feet of the 
elk, the jaws of the carp, the nefts of the fwal- 
low, the powder of the toad, the dung of the 
peacock, the heart of the viper, the fat of the 
badger, nor even that of the hanged male- 
fadlor. 

Various quadrupeds, cetaceous animals, birds, 
and fiflies, afford producfts in which chemical 
and medical experience has afcertained very 
evident virtues. 

ART I. 
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muriate of foda. This phofphate does not cryf- 
tallizc, but becomes converted into a gummy 
and deliquefcent mafs by evaporation* M. Sage 
affirms that the phofphate of foda prepared with 
the acid of the flow combuftion, forms a fait 
fufceptible of cryftallization. 

Dr. George Pearfon has combined the phdf- 
phoric acid obtained by nitric acid with foda, 
and obtained a neutral fait in rhomboids. 

This faU, though faturated^ turns fyrup of 
violets green, efflorefces in the air, and has a 
faline tafte refembling that of common fait. It 
pur^ges in the dofe from fix to eight drams, 
without pftKiucing either naufea or griping, 
and has not a difagreeable tafle. 

The phofphoric acid ads only on a fmall 
number of metallic fubftances. On this fub- 
jed the works of MeflT. Margraaf and De 
Morveau may be confulted. 

The phofphoric acid has a very evident ac* 
tion on oils. Mixed with an equal portion of 
olive oil, it acquires a fawn colour by mere 
agitation, which fubfifts even after the fepara^ 
tion. This (hade increafes if the two fluids bo 
digefted together; the acid becdmes thick; 
and the oil which floats above becomeg black 
and coaly, and emits a ftrong fmelL 

Vol. III. B b CHAP. 
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C H A p. X. 

Concerning certain Subjiances obtained from Ani^ 
mats for the Ufe of Medicine and the Arts. 

'T^HERE is not perhaps any animal pro- 
dudl whofc virtues have not been cele- 
brated by fome of the phyficians ; and there 
are few animals which have not at fome time 
or other been mentioned as contributing to 
the advantage of medicine. Time however 
has happily condemned to oblivion thofe pro- 
duftions which ought never to have pofleiTed 
celebrity : and we fhall accordingly, on the 
prefent occafion, attend only to fuch as expe- 
ricnce has (hewn to poflefs the virtues and 
powers attributed to them. 

We Ihall not therefore treat of the lungs of 
the fox, the liver of the wolf, the feet of the 
elk, the jaws of the carp, the nefts of the fwal- 
low, the powder of the toad, the dung of the 
peacock, the heart of the viper, the fat of the 
badger, nor even that of the hanged male- 
fadlor. 

Various quadrupeds, cetaceous animals, birds, 
and fiflies, afford produces in which chemical 
and medical experience has afcertained very 
evident virtues. 

ART I. 
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ARTICLE I. 

Concerning the Produfts afforded by Quadru- 
peds. 

Under this article we fhall treat of the pro- 
duct moft in ufe which are extradted from 
quadrupeds. Thefe are caftoreum, mulk, and 
hart (horn. 

I. The name of Caftoreum is given to an 
unAuous fluid contained in two pouches fitu- 
ated in the inguinal region of the male or fe- 
male caftor. An accurate defcription of it 
may be feen in the Encyclopedic. This very 
odorant fubftance is foft» and nearly fluid when 
recently extraded from the animal; but it 
dries in the^courfe of time. It has an acrid^ 
bitter, and naufeous tafte ; and its fmeli is 
ftrong, aromatic, and even ftinking. 

Alcohol difTolves a refin which colours it ; 
water extradls an abundant principle. By 
evaporation of the water a fait is obtained, the 
nature of which is little known. Caftoreum 
affords by diftillation a fmall quantity of vo- 
latile oil, ammoniac, &c. 

The ufes of caftor in the oeconomy of the 
animal are unknown. The ancients had the 

Bb 2 credulity 
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credulity to believe that the creature itfelf took 
it when its ftomach was weak. 

■ 

It is ufed in medicine as a powerful antifpaf- 
modic^ in the dofe of a few grains in fubftance ; 
and it enters as a component part into bolufes^ 
extrafts, &c. It is ad vantageou fly joined with 
opium ; and its fpirituous tindlure is alfo pre- 
fcribed in fuitable liquids, in a dofe from 
twenty.four to thirty-fix drops. 

We fee clearly, from the little chemical in* 
formation we polTefs refpedling this fubftance, 
that it is a refin joined with a mucilage, and 
a fait which facilitates the union of its princi- 
ples. 

2. The name of Muflc is given to a perfume 
obtained from various animals*. In 1726 an 
animal was received, under the name of the 
Muflc Animal, in the Royal Menagerie^ which 
came from Africa, and refembled the civet, M» 
Perrault has left a defcription of it. It was fup- 
ported fix years upon raw flefli. M. De la 
Peyronnie gave a very good defcription of it to 
the Academy of Sciences for the year 1731. 

The organ which contained the mufle was 
fituated near the genital parts (it was a femalp). 
At the aperture of the bag which contained 
the muflc the fmell was fo ftrong, that M. Dc 
la' Peyronnie could not infped it without in- 
convenience. 



The Mujk AnimaL 373 

convenience. This liquor is prepared by two 
glands, which tranfmit it into'the common re- 
fervoir through a number of fmall perforations. 

The other animal which affords mulk in the 
Eaft, is of the clafs of fquirrels. It is very com- 
mon in Chinefe Tartafy. It carries the mulk 
in a bag beneath the navel. This bag, pro- 
jedling outwards of the fize of a pullet's egg, 
is formed of a membranous and mufcular fub- 
ftance, provided with a fphindler. Many 
glands are obfervable within, which feparate 
the humour. As foon as the beaft is killed, 
this bladder is cut off and tied up : but its 
contents are adulterated with the tefticles, the 
blood, and other offal of the animal : for each 
creature affords no more than three or ifour 
gros. Mufk mufl be chofen foft, unftuous, 
and odorant; and ought to be confumed to- 
tally upon hot coals. The mufk of Tonquin, 
which is moft eftecmed, is contained in bags 
covered with brown hair : but that of Bengal 
is covered with white hair. 

Mulk contains nearly the fame principles as 
caftoreum. The fmell of pure and unmixed 
jfnulk is too ftrong and opprcfllve. It is ren- 
dered mild by mixture with orhtr fubftahces. 
It is little ufed in medicine ; is a powerful an- 
tifpafmodic in Tome cafes ; but ought to be 
adminiftered with caution, bccaufe it often 

mm 
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excites nervous afFedions inftead of calming 
them^ 

The fmcll of mulk predominates in certain 
animals. M. de la Peyronnie knew a man from 
whpte left arm-pit there was emitted fo ftrong ^ 

fmeU of niufk during the fummer, that he wa§ 
oblige^ to weaken it to avpi^ inconvenience. 

3. Hartfhorn affprcis feveral produdls which 
are much employed in medicine. The pre- 
ference is given to thjs horn becaufe it con- 
tains lefs earthy fait than bones ; but all )cinds 
pf horn may be ufed indifcriminately. 

Hartfhorn was formerly calcined with t^he 
greateft care, and ufed as a remedy againfl al- 
yine fluxes. 

The produdls of hartfhorn which are nioftly 
ufed at prefent, are thofe obtained by diftilla- 
tion. An alkaline phlegm is firft obtained, 
which is called the Volatile Spirit pf Hartfhorn. 
Next comes over a reddifh oil, rnore or lefs em- 
pyreiimatic ; and a very great quantity of car- 
bonate of ammoniac, foiled and coloured by 
the empyreumatic oil. The oil which colours 
the fait may be difenggged by means of fpirit 
of wine, which diffolves it. The cpaly relidue 
contains natrum, fulphate, and phofphate of 
lime ; from which phofphorus may be obtaiiir 
ed by the proceffes already defcribcd. 

T{ic 
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The fpirit and the fait obtained from hartfhorn 
are ufed in medicine as good antifpafmodics. 

The oil duly redlified forms the animal oil of 
Dippel. As the higheft virtues have been at- 
tributed to this fubflance^ a thoufand methods 
have been attempted to purify it. For a long 
time it was ufual to redlify it a great number 
of times^ in order to have it white and fluid. 
But Meff. Model and Baume have advifcd 
taking only the firft portion which comes over, 
becaufe this is the mod attenuated, and the 
whiteft. Rouelle advifes diftiHation with 
water ; and as the mod volatile part on^y rifes 
with the heat of boiling water, there is a cer- 
tainty df having it very fine by this means. 
For my part, I diftil the empyreumatic oil with 
the earth of Murviel, which retains all the co- 
louring part ; and by this means I have it at 
once white and attenuated. 

This is odorant, and has all the propertiejis of 
the volatile oils : but it turns fyrup of violets 
green, as Mr. Parmentier hasobferved; which 
proves that it retains a fmall quantity of volatile 
alkali. This oil is ufed in dofes of a few drpps 
in nervous affeftions, epilepfy, &c. It is ufed 
externally, by rubbing it on the Ikini as a fe- 
dative, and to remove obftrudions ; but the 
great virtues formerly attributed to it are not 
much credited at prefent, 

ARTl* 
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C H A P. X. 

Concerning certain Subftances obtained frwn Ani^ 
mats for the U/e of Medicine and ibe Arts. 

T^HERE is not perhaps any animal pro- 
dudl whofe virtues have not been cele- 
brated by fome of the phyficians ; and there 
are few animals which have not at fome time 
or other been mentioned as contributing to 
the advantage of medicine. Time however 
has happily condemned to oblivion thofe pro- 
dudions which ought never to have pofTeiTed 
celebrity : and we (hall accordingly, on the 
prefent occafion, attend only to fuch as expe- 
ricnce has (hewn to poffefs the virtues and 
powers attributed to them. 

We (hall not therefore treat of the lungs of 
the fox, the liver of the wolf, the feet of the 
elk, the jaws of the carp, the nefts of the fwal. 
low, the powder of the toad, the dung of the 
peacock, the heart of the viper, the fat of the 
badger, nor even that of the hanged male- 
fador. 

Various quadrupeds, cetaceous animals, birds, 
and fifties, afford produces in which chemical 
and medical experience has afcertained very 
evident virtues. 

ART I. 
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The nitric and muriatic acids have no adtioQ 
upon it. 

Cauftic alkali dilToIves fpermaceti^ and fomu 
a foap \yhich gradually acquires folidity. 

Alcohol diflblvcs fpermaceti by the afliftance 
of heat, but lets it fall as it cools. Ether like« 
wife diflblves it. ] 

The fixed and volatile oils diflblve it by the 
affiftance of heat. 

This fubftance was formerly much ufed. It 
wasgivenas an emoUientand foftening remedy: 
but at prefent it is almoll forfaken, and not with« 
out caufe ; for it is heavy^ infipid, and haufeous. 

The egg, the fcales, and the black fluid of 
the cuttle-fifh are ftill ufed in medicine. The 
eggs deterge the kidneys, and excite urine and 
the courfes . The fcales and bones of the cuttle* 
fifh are applied to nearly the fame ufes : they 
are likewife ufed as an aftringent ; and enter into 
dentifrice powders, collyria, &c. Thegold- 
fmiths likewife ufe them to make their moulds 
for calling fpbons, forks, toys, &c. becaufe its 
fpongy part eafily receives the impreflion of 
metals. The black humour of the cuttle-filh, 
which is found in a bag near the coecum, and 
of which Mr. Le Cat has given a defcription, 
may be ufed inftead of ink. We read in the Sa- 
tires of Pcrlius that the Romans ufed it as an ink ; 

and 
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and Cicero calls it Atramentum. It fcems that 
the Chinefe ufe it as the bafis of their famous 
ink. "Sepia pifcis eft qui habet fuccum niger- 
rimum, inftar atram^nti, quern Chinenfes cum 
brodio oriza?^ vel alterius leguminis^ inTpifTant 
ct formant, et in univerfum orbem tranfmit- 
tunt, fub nomine Atramenti Chinenfis" (Pauli 
Hemiani Cynofura, t. i. p. 17, par. a.) Pliny 
was of opinion that the black humour of the cut^ 
tle-fifli was its blood • Rondelet has proved that 
it is the bile. This is the fluid the cuttle-filh 
difgorges when in danger: a very'fmall quantity 
is fufficient to blacken a large quantity of water. 

Calcined oyfter Ihclls are Hkewife ufed in 
medicine as an abforbent. 

The oil extraded from fifti is of the greateft 
ufe in the arts. & 

ARTICLE III. 

Concerning certain Produfts afforded by Birds. 

Moft of the birds are ufed at our tables as a 
delicate food, but few afford any medical prp- 
dudls. The eagle ftones, to which fo much 
virtue had been attributed for facilitating la- 
bours, the plafters of fwallows nefts, and 
other iimilar fubftances, have all fallen into 
negledi:^ as the natural confequence of the ob- 

fervation 
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fcrvation of matter of fadt being fubftitutcd in 
the place of credulity and fuperftition. The 
analyiis of eggs begins to be known. They 
confift of four parts : an olTepus coverings calL 
cd the fhell ; a membrane which covers the 
conftituent. parts of the egg; the white; and 
the yolk, which occupies the centre. 

The fhell, like bones, contains a gelatinous 
principle, and the phofphate of lime. 

The white is of the fame nature as the ferum 
of blood. It renders fyrup of violets green, 
jand contains uncombined chalk ; heat coagu- 
lates it; bydiflillation it affords a phlegm which 
cafily putrefies; it becomes dry like horn; and 
carbonate of ammoniac, and empyreumatic oil 
come over # A coal remains in the retort, which 
affords foda, and phofphate of lime. M. Deyeux 
ha3 a^fo obtained fulphur by fublimation. 

Acids and alcohol coagulate it^ 

If it be expofed to the air in thin leaves, it 
dries, and becomes confiflent; and it is on this 
property tbfit the cuflom is founded of paifing 
the white of egg over the furfacc of paintings, to 
give them that brightnefs which is produced by 
varnifh, and alfo to defend them from the air. 
Thedrying may be haflened by quick-lime ; and 
phis mii^ture affords a lute of the greateft te- 
nacity. 

The 
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The yolk of egg Kkewifc contains a lym- 
phatic fubftancc, mixed with a certain quan^ 
tity of mild oil, which on account of this mix- 
ture is foluble in water. It is this animal 
tmulfion which is known in France by the 
name oilait depoulle. Yolk of egg expofed to 
the fire aflumes a confiftence lefs hard than the 
white. If it be bruifed, it appears to have 
fcarcely any confiftence fand if it be fubjedled 
to the prefs, it gives out the oil it contains. 
This oil is very emollient, and is ufed external- 
ly as a liniment. There is the greateft analogy 
between the eggs of animals and the feeds of 
vegetables ; fince both contain an oil rendered 
foluble in water by the admixture of a glutinous 
fubftance. 

The yolk of egg renders oils and refins fo- 
luble ; and this fubftance is accordingly much 
ufed for that purpofe. 

Calcined egg-ftiells are an abforbent. 

White of egg is fuccefsfully ufed to clarify 
vegetable juices, whey, liquors, &c. It coagu- 
lates by heat ; and then rifes to the furface of 
thefe fluids, carrying with it all the impurities 
they contain. 
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ARTICLE IV. 

Cpncerniag certain Produifls afforded by InfecSb; 

Millepedes, cantharides, kermes, cochcnillc, 
and lac, are the only fubftances we fhall here 
treat of, becaufe thefe are not only the moft 
ufed, but are likewife the bed known among 
the produds of infeifts. 

I. Cantharides. — ^Thc cantharides are fmall 
infeds with greenifh wings. They are very 
common in hot countries ; and are found on 
the leaves of the afti, the rofe-tree, the poplar, 
the walnut-tree, the privet, &c. 

Cantharides in powder, applied to theepider* 
mis,caure blifters, excite heat hi the urine, (Iran- 
gury, thirft, and fever. They produce the 
fame effedt taken internally in a fmall dofe. Wc 
read in Pare that a courtezan having prefented 
a ragout powdered with cantharides to a young 
man who fupped with her, this unfortunate 
pehTon wai attacked with a priapifm, and lofs of 
blood by the anus, of which he died. Boyle 
affirms that pains at the neckofrhe bladder have 
been produced by the handling of cantharides. 

We arc indebted to^Mr. Thouvencl for fame 
lnformationrefpeAingthe(;onftituentprinciple8 

of 
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of thcfc infc(5ls. Water extrads a ^eryabund-> 
ant principle^ which colours it of a reddifh yeL 
low^ and alfo a yellowi(h oily principle. Ether 
takes up a green very acrid oil^ in which the 
virtue of the cantharides moft eminently reiides. 
So that an ounce of cantharides affords — 

grof. fruBi. 

Reddiih yellow bitter extnd -* .» 3 .0 

Yellow oily mtoer — — — o i« 

Green oily fubftance, analogoas to wax -^ o 60 

Parenchyma, infoluble in water and alcohol -r- 4 * o 



8 



To form a tindure which unites all the pro* 
perties of cantharides, a mixture muft be made 
of equal parts of water and of alcohol, and the 
infedls digefted in it. If this tindhire be dif- 
tilled, the fpirit which comes over retains the. 
fmell of cantharides. 

If fpirit of wine alone be ufcd, it takes up 
merely the cauftic part : hence it appears that 
the virtue of thefe infetts may be increafed or 
diminifhed according to the exigence of the 
cafe. 

The tindure of cantharides maybe ufcd with 
fucccfs externally, in the dofe of two gros, four 
gros, one or even two ounces, in rheumatiq 

• • • 

3 pains. 
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pains^ fciatica^ wandering gout^ &c« It heats 
the parts ; ac<:elerates the circulation ; excites 
evacuations by perfpiration, urine^ or ftool, ac* 
cording to the parts to which it is applied. 

Mr. Thouvenel tried upon himfelf the eiFedt 
of the green waxy matter. When applied on 
the fkin in the dofe of nine grains^ it raifed a 
blifter full of ferofity. 

2. The wood-lice, millepedes, afelli,porcelli. 
—This infecft is ufually found in moift place;s, 
under ftones, or beneath the bark of old trees. 
It avoids the light, and endeavours to conceal 
itfelf when difcovered. When it is touched, it 
foils up in the form of a globe. This infeft 
is ufed in medicine as an incifive, aperitie, 
and alterative remedy. It is prefcribed either, 
pounded alive, and put into a proper liquid ; or 
dried and pulverized, in which laft form they 
enter into extracts, pills, &c. The millepedes 
are given in the dofe of fourteen, fifteen, 
twenty, or more, according to the exigency. 
Mr. Thouvenel has given us fome information 
concerning the conftituent principles of thefc 
infefts. He obtained by diftillation an infipid 
or alkaline phlegm ; the refidue afforded an 
cxtradtive matter, an oily or waxy fubftancc 
foluble in fpirit ot wine only, and marine fait 
with an earthy and an alkaline bafe. 

3. Coche- 
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3. Cbchcnillc — Cochenille is a fubftanc€ 
vfed in dyeing fcarlet arnd purple. It is met 
with in comrperce in the form of fmall grains of 
a lingular figure* moftly convex with little 
grooves on one fidej and concave on the other. 
The colour of good cbchenille is grey mixed 
mrith reddiih af^d white» It is at prefent well 
determined that it is an infedl. Simple in« 
ipedlion with a magnifier fufHciently proves 
this; and the wings and feet of this infedt may 
be developed by expofing it to the vapour, of 
boiling water, or by digefting it with vinegar. 
The cochcnille is collcfted in Mexico^ upon 
plants to which the names of Indian Fig, Ra« 
quette Nopal, are given. Thefe plants bear 
fruits which refemble our figs ; tinge the urine 
of thofe who eat them ; and probably commu- 
nicate to the cochenille the property which 
makes it ufeful to the dyer. The Indians of 
Mexico cultivate the nopaj near their habita- 
tions, and fow as'it were the infed: which affords 

_ > 

the cochenille. They make fmall nefts of mofg 
or fine herbs, put twelve or fourteen cochenilles 
into each neft, place three or four of thefe nefts 
on each leaf of the nopal, and fafl:en them there 
by the prickles of the plant : in the courfe of a 
few days, thoufands of fmall infeds iffue out, 
and fix themfelvcs upon the pans of the leaf 

which 
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which ire be ft flieltered, and afford the moft 
nouriihmenc. The cochenilles are coUedled 
feveial times in the courfe of the year : and are 
deprived of life by fcalding them, or by putting 
them into an oven : after which they are dried 
in the fun. Two kinds of cochenille are diftin- 
guifhed : the one which is produced without 
culture, and is called Sylveftre ; and the other 
cultivated, which is called Mefteque. This laft 
is preferred. It has been calculated, in the year 
1736, that eight hundred and eighty thoufand 
pounds weight of cochenille was annually im- 
ported into Europe. Mr.' Ellis has communi- 
cated a very good defcription of the cochenille 
to the Royal Society of London. 

This fubftance is more efpecially ufed in dye* 
ing : its colour takes readily upon wool ; and 
the moft fuitable mordant is the muriate t>f tin. 
Mr. Macquer has difcovered a method of fix- 
ing this colour upon iilk, by impregnating the 
filk with a folution of tin before it is plunged 
into the bath of cochenille j inftead of mixing 
a folution in the baths, as is done for woollens. 
4.Kermes. — Kermes isa kind.of excrefcence, 
of the fizc of a juniper- berry, which is greatly 
employed in medicine and the arts. 

The tree which bears it is known by the 
Vol. III. C c name 
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nameof Quercus Ilex. It grows in hot couiw 
tries; inSpain,Languedoc, Provence, &c. The 
female of thp coccus fixes itfelf on the plant: it 
has no wings, but the male has. When ihe is 
fecundated) fhe becomes large by the develop- 
ment of her eggs : fhe perifhes, and the eggs are 
hatched. It is colledled before the develop- 
ment of the eggs; for which purpofe, the morn- 
ing is taken, before the heat has adted upon the 
eggs. The grains are colledled and dried, to de- 
velop the red colour ; they are then fijfted, to fe- 
parate the powder ; and laftly they are fprinkled 
with good vinegar, to kill the infedl, which 
would otherwife come forth in a fhort time. 

Kermes is much ufed in the arts : it affords 
a good red, but lefs brilliant than that of the 
cochenille. 

A very celebrated fyrup of kermes is made, 
by mixing three parts of fugar with one of the 
grains of kermes pulverized. This mixture is 
kept for a day in a cool place : the fugar during 
this time unites with the juice of the kermes; 
and forms with it a liquor which, when drawn 
. off by expreflion, has the confiflence of fyrup. 

> 

The celebrated confedtio al kermes is made with 
this fyrup. 

The grains of kermes given in fubftance, 

from 
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from half a fcrupic to a gros or dram^ arc cele- 
brated for preventing abortion. 

The grain and the fyrup of kermes.are an 
excellent ftomachic. 

5. Lac, or gum.Iac. — This is a kind of wax, 
collefted by red winged ants from flowers in 
the Eaft Indies, which they tranfport to the 
fmall branches pf the tree whece they make 
their nefts. The nefts are full of fmall cells, in 
which a red grain is found when the mafs is 
broken. This fmall grain is, to all appearance, 
the egg from which the flying ant derives its 
origin. 

Mr. Geoflfroy has proved, in a Memoir in- 
ferted among thofe of the Academy for the. 
year 17143 that this mufl have been a kind of 
comb, approaching to the honeycomb of bees, 
the cells of which are formed of a.fubfl:ance 
analogous to wax *. 

The colouring part of lac may be taken up 
by water, which, when evaporated, leaves the 
colouring principle difengaged. It is the fine 

* For a defcripcion and drawing of the inied which afibrds 
the lac, confult Keir in the Philof. Tranf. vol. Ixxi. p* 374 ; 
alfo Saunders, in the fame work» vol. Ixxix. for the method 
of purifying the lac; or a fhort abridgment of both, in 
Nicholfon's Firft Principles of Chcmiftr.y, p. 490. T. 

C c !2 lake 
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lake ufed for dyeing* Lake is imitated hj 
cxtrafting the colouripg principle of certaiii 
plants by well-known procelfes*^ 
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CHAP- XI. 

Ctmceming Jome other Acids exiraSed from the 

Ammal Kingdom. 

INDEPENDENT of the acids afforded by 
T' the various parts of the human body, which 
have been feparately examined by us,^ we find 
acids in mod infedls. Lifter points out one 
which may be extraded from millepedes (Col* 
led. Acad, tom.ii. p. 303). Mr.^ Bonnet has ob-r 
fervcd that the fluid ejeded by the great forked. , 
tail caterpillar of the willow was a true acid^ 
and even every acflive (Savans Strangers^ torn.- 
ii. p. 276) : Bergmann compares it to the moft 
concentrated vinegar. The abbe BoifTier de 
Sauvages has remarked^ that ia that illnefs oi 
the filk-worm,^ which is called mufcardin, the 
humour of the worm is acid. Mr. Chauffier of 
Dijon obtained an acid from grafshoppers, from^ 
the May-bug, from the lampyris, and Icveral 
other infers, by digefting them in alcohol. 
The fame chemift has made an intereftins: 

. courfe 
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courfc of experiments on the acid of the filk*. 
worm. He gives two methods of extrafting it. 
The firft confifts in bruifing the chryfalides^ 
and graining them through a cloth. The fluid 
which paHes is ftrongly acid ; but the acid is 
weakened by various foreign fubftances^ of 
which it may be cleared by digeftion in fpirit of . 
wine« The fluid which palTes the filter after 
this digeftion^ is of a fine orange colour. More 
fpirit of wine is to be poured upon it. At every 
addition of fpirit a light whitifh precipitate is 
formed ; and the a^dditions of fpirit are to be 
continued until no more precipitate ap^rs. 

Inftead of bruifing the chryfalides they majr 
be infuled in fpirit of wine^ which diflfolves all 
the acid ; and as this acid is lefs volatile thati 
the fpirit^ this lafl: may be evaporated^ and the 
refidue filtered. By thefe precautions the acid 
may be cleared of its fpirit of wine, and of the 
mucous matter which was difTolved, but re- 
mains on the filter. 

Mr. Chaufller has proved that this acid exiftsi 
in all the dates of the filk-worm, even in the 
^ggs ; but that in the egg and in the worm it 
does not exift in a difengaged fi:ate^ but com- 
bined with a gummy glutinous fubflance. 

The acid of infcdts which is bcft known^ and 

apon which mofl: has been wsitten^ is the acid, 
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of ants, ortKc formic acid. This acid is fo far 
in a difengaged ftate, that the tranfpiration of 
thcfc animals, and their fimplc contadl without 
any alteration, proves its exiftcnce. , 

The authors of the fifteenth century had ob- 
fcrved, that theflowerofchickory thrown into 
an ant-hill became as red as blood. — See Lang, 
ham, Hicronimus Tragus, John Bauhin. 

Samuel Filher is the firft who difcovcrcd the 
acid of ants, in a courfe of experiments for the 
analyfis of animal fubftances by diflillation. 
He even tried its adlion on lead and iron ; and 
communicated his obfervations to J. Vray, who 
inferted them in the Philofophical Tranfadtions 
in the year 1670. But it was the celebrated 
Margraaf who more particularly examined the 
properties of this acid in 1749. He combined 
it with many fubftances, and Concluded that it 
greatly refembled the acetous acid. In 1777 
thisfubjedt was.again refumedby Meffrs. Ard- 
vidflbn and Oerhn ; and treated in a manner 
which leaves little to be defired, in their difler- 
tation publiflied at Leipfic. 

The ant which affords the gre«^teft quantity 
of acid, is the large red ant which i$ found in 
dry and elevated places. 

The months of June and July are moft fa- 
vourable for the cxtra(ftion of this acid ; they are 

then 
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thenfo penetrated with it» that their fimplepaif. 
iiigover blue paper is fuflicient to turn it red. 

Two methods may be ufed to obtain this 
acid; diftillation^ and lixiviation. 

To extradt the acid by diftillation, the ants 
are firft dried by a gentle heat^ and put into a 
retort^ to which a receiver is adapted^ and the 
fire is raifed by degrees. When all the acid is 
come over^ it is found in the receiver mixed 
with a fmall quantity of empyreumatic oiU 
which floats upon it^ and may be feparated by a 
funnel. MelTrs. Ardvidfibn and Oerhn obtained^ 
in this manner^ from each pound of ants feven 
ounces and a half of acid whofe fpecific gravity^ 
at the temperature of fifteen degrees^ was to 
that of water as 1^0075 to i^oooo. 

In the procefs by lixiviation, the ants are 
wafhed in cold water ; and boiling water is af. 
terwards poured over them^ which is filtered 
when cold. More boiling water is poured over 
the refidue, and likewife filtered when. cold. 
By this means one pound of ants affords a pint 
of acid as ftrong as vinegar^ and of a greater 
fpecific gravity. MelTrs. ArdvidflTon and Oerhn 
are of opinion that this acid might be fublli. 
tuted inftead of vinegar for domeftic ufes. 

The acid obtained by thefe proceflTes is never 
pure; but it may be purified by repeated diftiL 

lations^ 
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lations^ which difengage the ponderous and vo- 
latile oil> and render the^acid aa clear as water. 
This acid, when redified by this procefs, was 
found by Meflrs. Ardvidflbn and Oerhnto have 
a fpecific gravity of i,ooii to i. 

The acid of ants may Hkewife be obtained by 
placing linen cloths impregnated with alkali in 
an ant-hill. From thefe the forrtiiate of potafh, 
of foda> and ammoniac, may be obtained bf 
lixiviaton. The formic acid has fome refem- 
blance to the acetous acid ; but the identity of 
thefe two acids has not yet been proved. Mr. 
Thouvenel found more analogy between it and 
the phoTphoric acid : but all this wants proof. 

The fortnic acid retains water with fo misch^ 
force, that it cannot be entirely deprived of it 
by diftillation. When it is exceedingly pure, 
its fpecific gravity is to that of water as 1,0453 

to I. 

It affeds the nofe and the eyes in a peculiar 
manner, which is not difagreeable. Its tafte 
i;s penetrating and burning when pure, but 
agreeable when diluted with water. 

It poffefles all the characters of acids. 

When boiled with the fulphuric acid, it turns 
black as foon as the mixture is heated. White 
penetrating vapours arife ; and when it boils a 
gas is emitted, which unites difficultly with 

diftilled 
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diftilled water, or with lime-water. The 
formic acid h decompofed in this operation^ 
for it is obtained ill lefs quantity. 

The nitric acid diftilled from it deftroys it 
completely ; a gas irrifes which renders lim£-^ 
water turbid, and is difficultly and fparingljr 
foiuble in water. ' 

The muriatic acid only .mixes with it, but- 
the oxigenated muriatic acid decompofes it. 

Mcflrs. Ardvidffon and Oerhn have deter*, 
mined the affinipes of this acid with various 
bafes in the following order : bary te^, potafh^ 
ibda, lime, magneiia, ammoniac, zinc, manga- 
Bicfe, iron, lead, tin, cobalt, copper, nickel, 
bifmuth, iilver, alumine, elTential oils, water. 

This acid mixcspcrfedly with fpirit of wine. 
It unites difficultly with the fixed oils, and with 
the volatile oils, by the affiftance. of heat. It 
attacks foot; alTumes a fawn colour; and lets 
feU a brown fediment as it cools, which by 
diftillation affords a liquor of a yellowifh co- 
lour, and a difagreeable fmell, accompanied 
with elaftic vapours. 
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CHAP. XI. 

Concerning Pulrefaliion. 

T?VERY living body, when once deprived 
^^ of life, performs a retrograde procefs, and 
l>ecome$ decompofed. This decompofition is 
tailed Ferpnentation in vegetables, and Putrc- 
fa(5tion in animal fubftances. The fame caufes, 
the fame agents, and the fame circumftances, 
cjetermine and favour the decompofition of ve- 
getables and animals, and the difference of the 
produdlions which are obtained, arifes from the 
difference of the coilftituent parts of each. 

Air is the principal agent of animal decom^ 
portion, but water and heat prodigioufly faci- 
litate its adlion. " Fermentatio ergo definitur 
quod lit corporis denlioris rarefadio, particu- 
larumque aerearum interpofitio : ex quo con- 
cluditur debere in aere fieri nee nimium frigido, 
ne rarefadlio impediatur; nee nimium calido,ne 
partes raribiles expellantur." — Becher, Phyf. 
Sub. lib. i. f. 5. p. 3I3. edit. Francofurti. 

An animal fubftance may be preferved from 
putrefaction by depriving it of the conta<5l of 

air; 
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airi and this proccfs may be accelerated or re- 
tarded by varying or modifying the purity of 
the fame fluid. 

In thofe circumftances wherein we fee putre- 
faflion developed without the contadl of atmo^ 
fpherical air, the cfFedt is produced by ;he wa- 
ter which impregnates the animal fub(lance» 
becomes decompofed, and affords the element 
and the agent of putrefaction. Hence no doubt 
it arifes that putrefaction is obferved in flelh 
clofed in a vacuum. — See Lyons, Tentamen 
de Putrcfadione. 

Moifture is likewife an indifpenfablc rcqui-- 
lite to facilitate putrefadion ; and anyfubflance 
may be defended from this change by com- 
pletely drying it. This was performed by Vil- 
laris and Cazalet of Bourdeaux, by means of 
(loves. The meat thus prepared was prc- 
ferved for feveral years without having con- 
traded any bad flavour. The fands and light 
porous earths preferve the bodies of men only 
by virtue of the property of exhaufting their 
juices, and drying the folids. From this caufc 
it is that entire caravans have been difcovered 
in Arabia, confifting of men and camels per- • 
fedly prefer ved in the fands under which the 
impetuous winds have buried them. In the 
library of Trinity College of Cambridge, in 
England^ a human body may be feen perfedly 

pi;cferved. 
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prcferved, which was found under the fand in 
the ifland of TcnerifFe. Too much humidity 
impedes putrefadlion, according to the ob^ 
fcrvation of the celebrated Becher : " Niaiia 
quoque humidita^ a putrefadione impedit^ 
prouc nimius calor; nam corpora in aqua po. 
tius gradatim confumiquam putrefcerc, fi nova 
femper affluens fit, experientia docet : unde 
longo tempore integra interdum fubmerfa 
prorfus a putrefa<5lione immunia vidimus ; adco 
ut nobis aliquando fpcculatio occurreret, 
tradlando tali modo cadavera anatomiae fubji- 
cienda, quo diutius a foetore et puxrefadlione 
immunia forent/V Phyf. Sub. lib. i. f. 5. 
cap. 1. p. 277. 

In order therefore that a body may putrefy, 
it is neceflary that it fhould be impregnated 
with water, but not that it ftiould be inundated. 
It is likewife neceflary that this water (hould 
remain in the texture of the animal body with- 
out being renewed. This condition is requi- 
fite — I. To diflblve the lymph, and to prefent 
to the air the moft puirefcible fubftance with 
the greateft extent of furface. 2. In order that 
the water may itfelf become decompofed, and 
by this means afford the putrefadlive principle. 
Putrefadion is retarded and fufpended by bak- 
ing, becaufe the flefh is dried, and by that 
means deprived of the humidity, which is one 

of 
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of the moft acSive principles of its decompo- 
fition. 

A moderate degree of heat is likewife a con« 
dition favourable to the animal decompofition. 
By this heat the affinity of aggregation between 
the parts is weakened^ and confequently they 
aflTume a (Ironger tendency to new combina-i 
tions. Hence it arifes that fiefh meat keeps) 
longer during the winter than in fummer, and 
better in cold than in hot countries. Becher 
has given a very intelligent fketch of the in- 
fluence of temperature on animal putrefadlion* 
** Aer calidus et humidus maximc ad putrefac- 

tiohem facit • corpora frigida et ficca 

difficulter, imo aliqua prorfus non putrefcunt, 
quae ab imperitis proinde pro fandis habita 
fuere ; ita aer frigidus et ficcus, imprimis cali- 
dus et ficcus, a putrefadlione quoquc prefcrvat ; 
ouod iniiifpania videnrius, et locisaliis calidis, 
iicco-calido aere praeditis> ubi corpora non pu- 
trefcunt et refolvantur; nam cadavera in ori- 
ehte in arena^ imo apud nos arte in furnis^ fic- 
cari^ et fie ad finem mundi ufque a putredine 
prsefervariyCertum eft : intenfum quoque frigua 
a putredine praefervare ; unde corpora Stocks 
holmiae tota hyeme in patibulo fufpenfa fine 
putredine animadvertimus.*' Phyf. Sub. 1. i. 
cap. i. 

Such 
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Such are the caufes which are capable of 
dietermining and favouring putrefadlion ; and 
hence we may perceive the befl means of pre- 
venting;i increa(ing,or modifying it at pleafure.; 
A body will be prefervcd from putrefa<5):ion by 
depriving it of the contadt of atmofpherical air : 
for this purpofe nothing more is required than 
to place the body in a vacuum^ or to envelop 
it in a covering which may defend it from the 
immediate acftion of the air; or elfc to envelop 
it in an atmofphere of fome gafeous fubftance . 
which does not contain vital air. We fhall ob- 
ferve, on this fubjcA, that the effeds obferved 
in flefh expofed in the carbonic acid^ nitrogene 
gas^ &c; are referable to a limilar caufe; and it 
appears to me that it is without fuffiqient proof 
that a conclufion has been drawn, that thefe 
fame gafes, internally taken, ought to be con- 
fidered as antifeptic ; becaufe, in the cafes wc 
have mentioned, they ad: only by defending the 
bodies they furround from the contad: of vital 
air, which is the principle of putrcfadlion. Pa- 
trcfadipn may be favoured by keeping bodies 
ap a fuitable temperature. A degree of heat 
from fifteen to twenty-five degrees diminilhes 
the adheiion of the parts, and favours the adion 
of the air: but if the heat be greater it volati- 
lizes the aqueous principle, dries the folids, 

and 
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and retards the putrefadlion. It is ncceflary, 
therefore, for the decompofition of an animal-^-^ 
1. That it have the contadl pfatmofpheric air; 
and the purer the air is, the more fpeedy will 
be the putrefadlion. 2. That it beexpofed to 
a moderate degree of heal. 3. That its texture 
be impregnated with humidity. — The experi- 
ments of Pringle, Macbride, Gardane, have 
likewife fhewn us, that putrefadlion may be 
haftened by fprinkling the animal fubftanccs 
with water containing a fmall quantity of fait; 
and it is to a like caufe that we ought to refer 
fcveral proceffcs ufcd in kitchens to produce 
this efFedl in food, as well as in the preparation 
of chcefe, the curing of tobacco, the making 
of bread, &c. 

Becher exprelTes himfelf as follows on the 
caufes which produce putrefadlion in living bo- 
dies : — " Caufa putrefadlionis primaria defedlus 
fpiritus vitalis balfamini efl ; fecundaria, deindc, 
aerexternus ambicus, qui interdum adeo putre* 
faciens et humidus-calidus eft, ut fuperftitem 
in vivis etiam corporibus balfaminum fpiritum 
vincat, nifi confortando augeatur; ex quo cqI- 
ligi poteft,pra*fervantia a putredine fubtilia ig- 
nea oleofa efle debere.*' — This celebrated che- 
mifl concludes, from the fame principles, that 

liga- 
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ligatures^ copious bleedings^ or any, debilitatioti 
whatever, determines putrefaftion. He like- 
wife thinks that aftringents oppofe putrefaction 
rnily by condenfing the texture of the animal 
parts ; for he confiders rarefadlion or relaxation 
as the firft efFed of putrefadion. He thinks 
that fpirituous liquors adl as atitiputrefcent 
merely by aninlatiitg and ftimulating the vis 
vitae. He affirms that theufe of falted meats^ 
which heat much, affifted by the moifturcvery 
common in Ihips and fea- ports, produces the 
fcurvy I and he obferves, with reafon, that the 
tendency and efFcdt of putrefaftioh are dia- 
metrically oppofite to thofe of generation: 
** nam ficut in generatione partes coagulantur 
et in corpus formantur, ita in putrefaftione 
partes refolvuntur et quafi informes fiunt.** 

As the phenomena of putrefaftion vary ac- 
cording to the nature of the fubftances them- 
felves,and the circumftances which accompanj^ 
this operation, it follows that it muft be very 
difficult to dcfcribe all the phenomena which it 
exhibits. We ftiall thcrefoi^e endeavour to trace 
only thofe which appear to be the moft conftant. 

Every animal fubfiance expofed to the air at 
a temperature above ten degrees of Reaumur^ 
and moiltened with its own ferous humour, pu- 

y , trefies; 
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trejiet; and the progrefs of this alteration ap- 
pears in the following order. 

The colour firft becomes pale; its confidence 
diminifhes ; its texture becomes relaxed; the 
peculiar fmcll of frcflti meat difappears, and is 
fucceeded by a faint and difagreeable fmell. 
The colour itfclf at this time inclines to blue^ 
as we fee in game which begins to turn, im 
wounds which fall into fuppuration^ in the va- 
rious parts threatened with gangrene, and even 
in that putrefa(Sion of the curd which forms 
tlieefe. Moft of our food fufFers the firft de- 
gree of putrefadlion before we ufc it. 

'After this period the animal parts become 
more and more foftened, the fmell becomes 
fetid, and the colour of an obfcure brown ; the 
fibrous part eafily breaks ; the texture becomes , 
dry, if the putrefaction be carried on in the ^ 
open air; but the furface becomes covered 
with fmall drops of fluid, if the decompofition 
be made in veflels which oppofe its evaporation. 

To this period fuccecds that which moft mi- 
nutely charafterizes* animal putrefadlion. The 
putrid and naufeous fmell which was mani. 
fefted in the fecond degree, becomes mixed with 
a fmell of a more penetrating kind, arifing 
from the difengagement of ammoniacal gas: 
tfa:e mafs becomci ftill l^ft and lefs coofiftcnt. 

Vol. III. Bd The 
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The laft degree of decompofition has its pe-. 
culiar charadters. The fmell becomes faint, 
naufeous, and exceedingly adlive. This> more 
efpecially, is contagious, and tranfmfts the feeds 
of infeftion to a great diftance;. it is a true fer- 
ment, which depofits itfelf upon certain bo- 
dies, to appear again at long intervals. Van: 
Swieten reports, that the plague having ap- 
peared at Vienna in 1677, and having again 
appeared in i7i3> the houfes which had been 
infedled at its firft appearance were likewife in- 
fcded at the fecond. Van Helmont alTerts 
that a woman contradted an anthrax at the ex- 
ti;cmity of her fingers, in confequence of 
having toucheci papers impregnated with pef- 
tilential virus. Alexander Benedidlus has writ- 
ten that pillows re-produced the contagion 
feven years after having been infefted ; that 
cords had remained infedlcd for thirty years, 
and likewife communicated it, according to 
Forcftus. The plague at Medina w^s for a 
long time concentrated in the warehoufes where 
merchandize was inclofed with the fufpcfted 
bales • Mead has tranfmitted the moft alarm. 
ing fadls concerning the durable impreflion of 
contagion. 

. When the putrefying fubftance is in its laft 
ftage^the fibrous texture is fcarcely difccmiblc. 
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and has no longer any appearance but that of k 
foft, difoi^nized^ and putrid mafs. Bubbles 
are feen to efcape from the furface of this mat- 
ter ; and the whole ends by its drying, and be- 

r 

coming induced to an earthy matter, which is 
friable when taken between the fingers. 

We do not fpeak of the produdlion of worms; 
becaufe it appears to be proved that they owe 
their origin only to the flies which endeavour 
to depofit their eggs^ upon fuch bodies as are 
beft fuited to fupport the young they contain. 
If flelh meat be well wafhed, and left to pu- 
trefy under a fieve, it will pafs through all the 
degrees of putrefadiion without the appearance 
of worms. It has been obferved that worms 
are of a different fpecies, according to the na- 
ture of thedifeafe,andthe kind of animal which 
putrefies. The exhalation whicli arifes from 
bodies, in thefe different cafes, attradts different 
fpecics of ihfedls according to its nature. The 
opinion of thofe who believe in fpontaneous 
generation, appears to me to be contrary to the 
experience and wifdom of nature, which can- 
not have committed the re-produdlion and 
number of the' fpecies to chance. The pso- 
grefs of nature is the fame for all the claffes of 
individuals; and fince it is proved that all 
the known fpecies are re-produced in one and 

the 
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ihe fame iiuinner^ how can weiiippo£b that na. 
ture departs from her plain and general laws' 
for the fmall number of individuals whofe ge* 
neracion is lefs known to us ? 

Becher had the courage to make obfervations^ 
during the courfe of a year» upon the decompo* 
fition of a carcafe'in the open air; and to ob. 
ferve all the phenomena. The fir ft vapour 
which rifes^ fays he> is fubtile and naufeous: 
fome days after^ it has a certain four and pene« 
tracing fmelL After the firft weeks^ the (kin 
becomes covered with a down^ and appears 
yellowilh; greenifh fpots are formed in^va* 
rious places, which afterwards become livid 
and black; a thick moiTy or mouldy fubftance 
then covers the greateft part of the body; the 
fpots open^ and emit a faaics. 

Gircafes buried in the earth prefent vtry 
different phenomena; the decompofition in a 
burying^ground is at leaft four times as flow. 
It is not perfeflly ended^ according to Mr. 
Petit, till three years after the body has been 
interred, at the depth of four feet; and it is 
flower in proportion as the body is buried at a 
greater depth. Thefe fads agree with the prin- 
ciples which we have already eflablifhed for 
bodies buried in the earth, and fubjeded to 
laws of decompofition very different from thofe 

which 



. which take place in bodies expofed to the opea 

.air. In this cafe thedecompofition is favoured 

by the waters which filter through the earth, ' 

and dijQTolve and carry with them the animal 

juices. It is alfo favoured by the earth, which 

abforbs the juices with more or lefs facility* 

Meflrs. Lemery, Geoffroy^ and Hunaud have 

proved that argillaceous earths exert a very flow 

adion upon bodies; but when the earths are 

porous and light, the bodies then dry very 

fpeedily. The feveral principles of bodies ab. 

forbed by the earth, or carried by the vapours^ 

are difperfed through a great fpace, imbibed by 

the roots of vegetables, and gradually decom-» 

pofed. This is what pafies in burying-grounda 

in the open air ; but it is very far from being 

applicable to the fepulchres which are made in 

churches and covered places. Here is neither 

water nor vegetation; and confequently no 

caufe which can carry away,diirolve, or change 

the nature of the animal fluids ; and I cannot 

but applaud the wifdom of government, which 

has prohibited the burying in churches; a 

practice which was once a fubjcd: pf horror 

and infedion. 

The accidents which have happened at the 
opening of graves and vaults are but' too nu- 
merous, to render any apology necefllary for 

our 
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our rpeaking a few words refpe6Hng the me^ 

thod of preventing thena. 

The decompofition of a body in the bowels 

of the earth can never be dangerous, provided 

it be buried at a fufficient depth, and that the 

grave be not opened before its entire and com* 

plete decompofition. The depth of the grave 

ought to be fuch that the external air cannot 
penetrate it; that the juices with which the 

earth is impregnated may be conveyed to its 
furface; and that the exhalations, vapours, or 
gafcs, which are developed or formed by de- 
compofition, Ihould not be capable of forcing 
the earthy covering which detains them. The 
nature of the earth in which the grave is dug, 
influences all its effects. If the llratum which 
covers the body be argillaceous, the depth of 
the grave may be Icfs, as this earth difficultly 
affords a pafTage to gas and vapour ; but in ge- 
neral it is admitted to be neccffary that bodies 
fliould be buried at the depth of five feet, to 
prevent all thefe unhappy accidents. It is like, 
wife neceffary to attend to the circumflance, 
that a grave ought not to be opened before the 
complete decompofition of the body. This 
decompofition, according to Mr. Petit, is not 
perfeft until the expiration of three years,. in 
graves of four feet depth ; or four years when 

they 
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they are fix feet deep. This term affords many 
varieties, according to the nature of the earth^^ 
and the conftitution of the fubjeds buried in it ; 
but we may confider it as a medium. The 
pernicious cuftom which allows a fingle grave 
to families more or lefs numerous ought there-^ 
fore to be fupprefled; for in this cafe the fame 
grave may be opened before the time pre- 
fcribed. Thefe are abufes which ought to oc- 
cupy the attention of government ; and it is 
time that the vanity of individuals fliould be 
facrificed to the public fafety. It is likewife 
neceflary to prohibit burying in vaults, and 
even in coffins. In the firft cafe, the prin- 
ciples of the bodies are fpread into the air, and 
infedl it ; in the fecond, their decompofition is 
flower and lefs perfed:. 

If thefe precautions be negledled ; if the dead 
bodies be heaped together in too confined a 
fpace; if the earth be not proper to abforb the 
juices, and decompofe them ; if the grave be 
opened before the entire decompofition of the 
body — unhappy accidents will, no doubt, be 
produced ; and thefe accidents are but too 
common in great towns where every wife pre- 
caution is negle(5led« An infiance of this hap- 
pened when the ground of the chyrch of St. 
Benoic at Bsiris was dug up a few years ago : 

a aau- 
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a naufcous vapour was emitted, and ieveral of 
the neighbours were s^fFedled by it. The earth 
which was taken out of this grave was unc- 
tuous, vifcid, and emitted an ihfedbious fmelL 
> Meifrs. Maret and Navier have left us feveral 
fimilar obfervations* 
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